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ANDREWS' SERIES OF LATIN SCHOOL BOOKS. 

PUBLISHED BY CROCKER & BREWSTER, 



t series, adapted to differ* 
is of the First Series is Andrews' First La 
m and Stoddard's Latin Grammar. 



FIRST SERIES. 

glled O.spl'.-o'.V for 

il very early jge, and for such a! 



This Series is designed expressly for tliti.se who cc::Jiipnce the study ol 



of a good Engiisl 
tiun. It consists- of the following works, viz. : — 

1. Andrews' First Latin Book; or Progressive Les- 
ions in Reading and Writing Latin. This small volume contains most of the 
It- ulim; principles and g:aui:;i;. tied forms iif the Latin language, and, bv the 
logical precision of its ruic., and doii oit.oijs, is adroiiM :.dy I-Ucd to serve as an 
introduction to the slaav Of gCocri, gra o,:i!;.r . 'i'l, e work is divided into Ics- 
iiini of convenient h.i.gi.h, which ai c so iirnmrcd ti::it tbu, student will, in all 
cases, lie prepared to eiik( ':p:in the s'jdv of i-joii successive lesson, by pos- 
sossino a 1.1i.:ivhi.-:l kmv.i Lciiz-:- nf l.',:.sc liiili preceded it. The lessons gen- 
tile form of ruins or delinitions, or the exhibition of orthographical or My ■ 

logical firms ; '2d. Exercises, designee Lo i 1 1 -. i. =■- - rr.te sneh principles or forms; 
and 3d. Questions, i-:tcmled to assi.t tim student in preparing his lesson. In 
addition to tlio grammatical lessons contained in this volume, a few pages of 
Reading Lessons are annexed, and these are foilowod hv a Diclmoat; imii- 
prising "all the Latin words contained in the work. This honk is adapted to 
(he use of all schools above the grade of primarv- schools, iueluu.ug also 
Ao.ulcmies and hc:n..!e t-cminarlos. It is prepared in such a manner that it 
can lie used with lilllu il llirnlt.v tiv any iutc.Jgont parent or teacher, with no 
previous knowledge of the language. 

2. The Latin Reader, willi a Dictionary- and Notes, 

eortainiri- e.-pian ■. ! ions of dlllh ult idioms, and nuv-ciov.s references to the 
Lessons contained in the First Latin Book. 

3. The Viri Romae, with a Dictionary and Notes, re- 

f'-n-r.s. like those of the Header, to the First I.ntin Rook. This series of 
three small volumes, if faithfully studied accordng lothc ducctions contained 

principles of the l.at'u language and i:: '.he iiaonleriire of its roots, from 
which so many words of the fined sh Ian g:; a go are derived, but will constitute 
till' nest preparation for a thorough itady of linglish grammar. 

SECOIVD SERIES. 

This Serins is do-kmed noire especially for those who are intending tn be- 
come Ihorousrhlv iici ( '..iinUd with tin: 1. .tin lane „:,,,-,., iL;: . :i with the principal 
classical authors of that language, it consists of the following works: — 

1. Latin Lessons. This small volume is designed for 
tlie vouuger classes of Latin students, who intend ultimately to take up the 

larger Grammar, but to whom that work ivonid, at first, appear lot. formida- 
ble" It co-.tains the prominent principles of Latin ararino.ir, expressed in 
the same ijn-aage as :u the larger (ivaiuuiar, nod ,il<ev.ise Readi.it; and 

111 the Lessons. 
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New Series of Latin School Books. 

2. Latin Grammar. A Grammar of the Latin Lan- 

guriji-C!, for the use (if Schools and Cullers. By l'mfe-sors E. A. AKIiltltA'S 
and S. STi):iIi.iliT>. This work, which lor many years has been the text-book 
in the department of Latin Grammar in a large portion of American schools 
snJ mlle:re, and which claims the merit nt' bavins; tii-.-l in:n.'.ti5eed into the 
schools of this country the subject of grammatical analysis, which new mcii- 

Eics a conspicuous place in so many grammars of the English laiiyu^e, has 
;en recently revised and carefully corrected in every part. 

3. Questions on the Grammar. This Mule volume 

is intended to aid the student in preparing his lessons, aud the tocher in 

4. A Synopsis of Latin Grammar, comprising the 

Latin Paradigms, and the Principal Rules of Latin i'.tvnu>lo f ; V and Svnt.,x. 
The few pages eomposinr; ti.is wo-ii contain t.h.ise portions of the Grammar 
to which the student has occasion to refer most frequently in the preparation 
of his daily lessons. 

5. Latin Reader. The Reader, by means of two sepa- 

with the First Latin Book or the Latin Grammar. 

6. Viri Romas. This volume, like. the Reader, is fur- 
nished with notes and references, both to the First Latin Book and to the 

Laiin (frnr;, mar. The- principal dilfcrence in the two sets of notes fiiiiud in 
each of these volumes consists, in the somewhat greater fulness of those 
which belong to the smaller scries. 

7. Latin Exercises. This work contains exercises in 

every department of the Latin Grammar, and is so arranged that it may be 

tory course. It is designed to prepare the way ii.v mi^iec.; coi-posiiion in the 

8. A Key to Latin Exercises. This Key, in which 

all the exercises in the preceding volume are fully corrected, is intended for 

9. Caesar's Commentaries on the Gallic War, with a 

Dictionary and Notes. The test of this edition of Caesar has been Conned ':>>■ 

reference to the best German editions. The Ncin ara r,-ii j r ! ■ p.. ■ I > -t ui.'-i- 

cal. The Dictionary, which, like all the others in the scries, was prepared 
with great labor, contains the usual si;;niiia itlev.r, i.i ihe vords, together with 
an explanation of all such phra.es a- nibjht i..-l.:i.:v.visi pcipiox the' student. 

10. Sallust. Sallust's Jugurthiric War and Conspiracy of 
Catiline, with a Dictionary and Notes. The text of this work, which was 
based upon that, of Corri'.is, has her-. lnoaiiied bv reference to the best modern 
cililioi-.s, especially bv those of K i ity ;-:;i (Jori:: eh ; and i's iirtiioiria-.bv i:., in 
geueral, comermed to that nf 1'otticr and Flanchc. The 1! .="-■:=.-=. i ... -I ■■,■■' 

Ca'sar and Dallas', i nec:e:i with this i-eiie, aic original works, and, in con 

uection with the No'.i-s in each vohry.r. ianii.h a icrv complete and suth.lae 
tory apparatus for the study of these two authors. 

11. Ovid. Selections from die Met itmnrp hoses and Hero 

ides of Ov!,:l, wlL:. Xcin, Grammadioal References, and Exercises in Scanning 
These selections from Ovid are designed as riM iv. [redaction tu Latin poetrv. 
They are accompanied with numerous brief ruled ox plane. tory of ditheu'lt 
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New Series of Latin School Books. 

ASWIflvS AM) SlONllAllll's IjATIM Gl'.A '.I MAR I'.il- long sinr.t- be, '11 intro- 
duced into the Latin Slhool ok the Cits of llnsms, and into most 
of the oilier principal Cbs.ical Sellouts in litis eoiinlay. ll is adopted by 
»11 tin- Collets ,n i\c.v Ki^land, viz., Haryahu, Yaif, Dartmouth, 
A-hieus,, Wii.i.i,nis, J1..W,,,,!,, ffira:vM.i.>;, Miuni.n itfuv, IIum.img- 

TON, llltOWN UNIVERSITY at Providence, WkSLEYAI, U S JVERSiTV ill Mid- 

d!s>iowii,:iml WniiiMiin.v Ciji.i.jiuE nt Hartford ; also in Hamilton LJol- 
m-.oe, .New- York, Nkw V.ikk Univkiisi, v, (hi" ui' N,w York, Cibcioah 
College and H.i.i.ir. (Jdi.lm*, Ohio, R.«ffl U i.n. Macos C,,li.s:ov, 
Vii-L-riiia. Muust [Joi-K Ciii.i.r.cn, near Baltimore, Mabyi.abi) Institute 
urlssTKi/cTios and S-r. M.iuv : sCoi.,.i.-.o,.:, Baltimore, and the Univeh- 
sitiiss or Michigan and Alabama; and has been highly recommended 



li V 1'rnli'ssiir I [admit, ni' iiroivil Univetl 
and ["Jiirdn.T, of til,: liosloii Latin School": Rev. Lyiiian Column, i.f ti 
Ibi-lisl. lli;;li Sclin,,!, An, lover; Hon. Join] lla![, I'rilicipal of the I'.llin^. 
Ion' Hcliool, Conn.; Mr. Slider, I'r.iicij.n.l of tin* Connecticut Literary 
Institution, at Siillii'Id ; Hi-ii-'tju ll;ir(, I'ist]., Farmington, Conn.; Pro- 
fl-ssnr Caswell, of Round Hill School, Northampton, fre-iidon! Shan 
non, of Louisiana College, aiid by various periodicals. 

As a specimen of the eornii ii;:Uii):i3 rcociv,-,i lYo:n ills: above sources, 

the following extracts are given : — 

LatinCra i.ir lateiy edited by Profc-sor Andrews and Mr. --boildanl. I rs press 

iii!i-:: eiieerfullv, unhesitatingly, and decidedly, ray preference el" this Grammar 
to thai uf Adam, which has, for so long a time, kept almost undisputed swav 
in our schools. — Dr. C. Beck, Prqfeiaor of Latin in Harvard University. 

I !i!liiw ofiio e;r iriilli:'! Iinljll'hed :n ll.is country, which proin'Mis m ;ris'!tr;u 
well tin; purposes nteleiuenlari' classical instruction, and shall tie glad to see it 
nitroo:,ce,l 1:110 our best schools. — Mr. Chirlei K. lHUaviay, Master of tl,e 
Public Latin School, Hoxton. 

Your now Latin Grammar appears to me much better suited to the use of 
Itude [its than an V oilier grammar I am acquainted with. — Profissot I! ii'.'noii 
M. Holland, Washington College, Hartford, Conn, 

I can with much pleasure :=:i.v thai your liiiimiur senilis 10 mo maoh hotter 
adapted to the present condition and wants of our schools than anyone with ivhirh 
1 am a c, u Minted, 1i.il to sup pp. ill:. I. ivhieh has lo ii;j ooon .van ted — ■ a. ijood Latin 
grainiiiai tor common use. — jlr. F. Oardn,:r, tmi- 6ft),? MusUf Itoston I. at. Si-It. 

The Latin Grammar of Andrews and Stoddard is deserving, in my opinion, of 



Stoddard is deservine;. in my opinion, ot 
aides! teachers have uestu-.vcd upon it.. 



upon i 
. . .. hat, of all the I'rsminars ai ;. resent before the public, this hi 

great I v the ailva iraiic. in roirard belli to the oiiccilenee of its iirran«emi'iil. mid 
111 r:' accuracy mni copiousness ot' :[.. :ul"u-:u:iiiou ; and it is earnestly Imped tin, I 
its merits will pinca-c for it that i:,:uer.d favor and use to v.hii-li it is entitled. 
- H. II. HiKkidt, /Vu/i-w uf ISiUii-.il T.i'eriUtri in N:-n-tu» T/if-o/. Sen. 

Flie universal IHvnr with winch tins Grammar is received was not mm t peeled. 
I' wil! hear a lliorou:;!i and riisoriisiiiniliri" e\j!inna!ion. In the use of ivell- 
neiined and eipresMn- ier-ns. csimrhidv in the syn'.iii, we know of 110 Latin oi 
Greek familiar ivl.ieh in tn he compared to this. — Ami-.r. Quarterly Jlnri.<!n: 

The Latin Grammar of Andrews and Stoddard I consider a wotk or front 
merit. I have (bund in it several ori.imples ei' the Latin lan-.ruiii;o ronei:;,v ei- 

C lamed w.rli 1 !,:,.■! !!:v.ef le. :!:,[■, I IV, nil a twoitv vra:- ; s'.udv „f :::a:. la ,:?',• JL'C, 
J! had never seen illust r.,l.,d in anv grammar. "Andrews's Kits! Lessons 1 con 
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New Series of Latin School Books. 

sidcr a valuable work Tor beginners, and in the sphere whiuh k is designed to 
nenpy, I know not that. 1 have met its equal. — Rev. Jamtx Skmauni. I'rifidi -d 
q! f '"ilt-w uf Louisiana. 

These works will furnish a series of elementary publications for the study of 
Latin altogether in advance of any thing which has hitherto appear, d, either in 
tins country ur in England. — American Biblical Repository. 

We have made Andrews and Stoddard's Latin Grammar the subject both of 
reference and recitation daily fur several months, and 1 cheerfully and i eoidedlv 
bear testimony to its superior excellence to any manual ofls.n kill-. I ■■'. irk v. ■ eh 
I am acipini.ited. livery part bears the imprest] of" a careful compiler. The 
}:yn\'tph' of synlax -ire hupmlv h1i:v m ipi-il in llj.i rules, uliii-t those re In rial; to 
tiie moods ronl tenses simply an important deficiency in n.u loruicr on miliars. 
The rules of prosody are olio dearly and li.i.ly exhibited.- -Kin. I.ymuu Cole, 
num. I'riiu-ipal uf liwr Stimnary. Muiictitster, Vt. 

I have examined Andrews and St. ni.i.ir.l !■ ],;ul:l Grammar, and regard it as 
superior te any l.hiriL' el the kind now m use. IL is what lias loiuj been needed, 
and will undoubtedly be welcomed by every onii hi'.cicsrod in the phi I deity of 
the. Lathi IrLiiiruacro. We ~'.;:V.\ he te .liter iim: it a= :i te''.-book in ' ! i Lh in-!jtn!;i,:i 
— Mr. H'm.H. Si,<:hr, I'rimput of '(.'if t.Ymvoc (,>,(( Lit. In*li.tidi«n «.t r-'dFiYM. 

Tliis work bears evident [imk> of irroat tare and skill, rind rip* ai'.d accurate 

fjlriV and lien 

be a snir.ible eonum lion :1 ;dl >-li 'es n 1 ' Ms nrenress. We cordially co]jiiiioii.-| 
t te the student and teacher. — ttintiasl R>y"tilo"j. 

Your 1 Ira miliar is what 1 evpeclcu it would lie — an excellent honk, and just l!:e 
thill!! which was needed. Wo cannot hcsitd.e a moment in lavmrr s-'irle lie 
book's no"' in use. ami ictrodncia:. lids. — A'fii.'. J. i'nmnj, l>. IK. I'rrsiiltnt af 
Hamtlti>a College. New York. 

Vour Grammar boars tllri.Uf-hoi.it evidence of nndlisi rind tlmroiifih investiga. 

tbo one hand, and philosophical v.eivs .ind' sound scholarship on I.Iih other, far 
preferable to other •mil»rt; a work .it the same 'irric hiiu-lilv creditable m your- 
selves and to on; country.-. f#«i' A. I'liekttrd. I.tittnhdn (Mii-fie. ilainf. 

This Grammar appears to me to be accommodated alike to the wants of the 
new U'LMiner rind I.I e c*pcr:cnec.i seliohr, anil, ris such, wed tibial to supply 
what has lour 1 been fell In i.e a e.n'nt desidci'r'tum in the department or" daisied 
learning. — /Vo/mor S. Sorth,' Hamilton CoUtge, JVew York. 

Kroin such an e\.- mm.- I.iun of Ibis Grammar as 1 have been able to dvo it. 1 
do not hesitate to pronounce it superior In any other with ivinih 1 am aeoiiainled. 

williiu limits eesallvscirri 

We have no hesitation in proriirijiciii" this Grammar decidedly superior to 
iny now in use. — llotlnn Recorder. 

I am ready- to express uiv urea; snl,-fi,etinn with your Grammar, and dn no! 
iiosibite to sav. lli.n I run lienor- p'.oa-e.l wilh such po'iiens r.i" die syunv as I 

II I \ II I t M 
iuTendai.1 tif the 1 ha miliar. — Sjvncon Hurt, Esq., Farniingtan, 
tion of all who are inlevesteo in lire promotion of sound learn inj. — iV. ]'. Obs. 
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(, lis//., t-'urmini>tnn,t.nnn. 
r years, and is the result of 
larship. As such, it. claim.-: t 
otion of sound learninf?. — A 
Its arrangement is philosophic^ 
I of any other panimar we havt 
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PREFACE. 



I had three main objects in the preparation of this Treatise, 
namely, 1. So to simplify the arrangement of the subject as to 
give a clear general view, to enable the student to grasp tin; 
science as a whole ; 2. To save his time by the introduction of 
shorter and more rapid processes ; and, 3. To develop his rea- 
soning powers by constant practice. 

I. Simplicity of arrangement. The most inattentive ob- 
server can hardly have tailed to notice the present confused 
eliif.sifiea.tion of Arithmetic. Who among the brightest of our 
scholars can tell us the principles on which it is arranged ? 
can, at one view, take a clear and definite survey of the whole 
ground ? In the present work, the science has been analyzed 
into a few simple principles, traced back, indeed, to one 
grand element, into which all others can be resolved ; being, in 
fact, nothing more than mere abbreviations, by the omission of 
steps become superfluous by practice. 

IT. Sapid computation. — The present method of calculating 
in our schools has been aptly characterized as an awkward 
mode of spelling figures by taking them singly, in place of read- 
ing them in groups. The pupil is so shackled with the multi- 
tude of words supposed to be indispewsalile, that his progress is 
lici'tssarily slow anil limping. ]'|' this wort is used agreeably 
to the directions in p. viii. and elsewhere, these incumbrances 
will be almost entirely avoided from the outset, and a deirms 
of rapidity quickly attained, which, at first sight, would hardly 
appear credible. This rapidity of operation, too, is much 
increased by a very great, diniinnt/rm in the number of Ji c, r n n.x 
employed, amounting, in imny cases, to more than a half. 

III. Intellectual culture. — One of the principal objects in 
the study of the mathematics is the mental culture it. affords ; 
and undoubtedly arithmetic cannot be acquired at all without 
some improvement of the mind. The difference in this rosier, 
between the present work and all others is simply this : In the 
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latter, the pupil reads or commits to memory the reasonings of 
another mind ; in f ho former, his rales are the result of hu 
own mental proteases. He is led forward by appropriate ques- 
tions ; hut he cannot take a single step without active intellect- 
ual en i ploy merit, thus continually eliciting energy of thought, 
clearness of expression, and fruitfulness of invention. 

In the Oral Arithmetic, the lessons should be short, and the 
questions rc;:d slowly, till the pupils hecome prompt with their 
answers. Every section should be repeated till it is thoroughly 
mastered. Answers are occasionally given in the book; but 
this it merely to indicate the form of expression. None of the 
exercises will be found too difficult wheu taken in regular order. 
Obstacles can only arise from omissions. 

In the Written Arithmetic, one question is generally 
answered by the adjoining one. At other times the answer is 
given, unless rendered unnecessary by the mode of proof being 
pointed out. The exemplifications -may be studied on the slate, 
when the teacher is unable to find time to use the black-board ; 
but such a course is by no means to be recommended, A few 
of the illustrations may appear obscure when read unconnected 
with the computations. But all such obscurities will vanish 
when they are read in their proper connection. 

The paragrapbs within brackets, [ ], are intended chiefly for 
the teacher. 

In p. 199, 1. IB from the bottom, a question will be found 
leading to the formation of a formal rule by the pupil. This, 
or a similar question, can be repeated wherever the teacher may 
consider such formulas of any importance. But, where the 
pupil has acquired clear ideas of the principles of Arithmetic, 
which he cannot fail to do if he studies this book properly, 
formal rules will rarely, if ever, be found necessary. See p. 
203 and 308 — 14, fur another method of forming rules. 

When the pupil is at a loss at a computation, the teacher 
should neither work it out for him, nor directly instruct him 
how to proceed, lie should merely ask one or more kiuling 
qiie^iims, or refer him to the proper piiiSajje in the book, in 
order to elicit thought, and lead the pupil to rely on his own 
resources. 

See p. viii. for particular instructions as to the method of 
using the book. 
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METHOD OP USING THIS BOOK. 

Hi-:'i].vsE:n= vhmfr] oo.tmr.iDi.-e hy dully practice on the Improved JVu- 
mcni! Frame, described in p. 11, followed by the exercises in Oral 
.■trifhrntiic, (Jimp. I., pp. 15— fiti. Vih.cn the learner, or class, has become 
t iiniii-ir ivi l!i ::. li-w si-ctions in this chapter, he may commence the study 
t.f the tir-=t chapter in Written Arithmetic, pp. 108—124. The oral and 
wri:rcu Kxerdses should now proceed simultaneously ; the former clear. 
in^ ili;' ivu.y mill fi:-:litili:).i; !;;■' ■ ^ | ■ i ■ l 1 . l r i -: ■ :i .j it: the latter. Chaps. II. and 
III. Urul Arithmetic, should In; fully mastered before the pupil commences 
Chun. III. Written Arithmetic. 

Those who have already made some progress in Arithmetic should 
pursue pretty nmoh iiie ;*\in:e fourse, oi!ii:tin^, or passing rapidly over 
su-.ilt parts us niiiy .•(■■in ti.iiiLli.Lt' iu tin-in, if ;jny suili there be. It is 
believed, however, that this will seldom be found to be the case. 

See the Preface for the general Object of the work. 



The f lkming paragraphs on " Exchange " have been omitted by mis- 
take in their proper place at p. 248. 
Sterling may be changed to Canada money by adding £ to its amount; 

W !;y ? [See Table of Provincial Currencies, p. 227.] It may be changed 
to New England by adding £ ; Why ? To New York by adding £ ; 
Why ? To Pennsylvania by adding ij ; Why ? To South Carolina by 
adding ^ ; Why ? 

I'.u.uu m:iy be diarized to \evv Kr^im! money l.y mlding 1 ; (o New 
York by adding 3 ; to Pennsylvania by adding j. 

New England may be changed to New York by adding j ; to Penn- 
sylvania, J. 

Pennsylvania may be changed to New York by adding ^. 

South Caholiha may be changed to Canada by adding jL ; io New 
England by adding 2 ; to New York by adding & ; to Pennsylvania by 
adding i.1. 

Every one of these operations may be revorscd by subtracting instead 
i.S ,!,! ii*!.s tin' proper; innate part, after changing lite respective fraction 
by n.H'ti^ Ihe numerator to the denominator for a new denominator, ;inl 
allowing the numerator to remain as before. Thus in changing Canada 
in Kt''vliii£ jiiuTiey, the fraction ' must be changed to ,'„. ; while New 
Ytir.i tu rjtur'.Lii^; requires ' to be changed to J_. Why is this so ! Tho 
■[■Ri.-i'.in v.il' be readily discovered by at.l.e.t [lively '.-peril (inji- with a fraction 
that haa 1 for numerator, and then enlarging it to 2, 8, &o. 

The same principles are applicable to Foreign Exchange. 
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ARITHMETIC. 



ADDRESSED TO TEACHERS. 

Arithmetic is the science of numbers, or that branch of 
mathematics which teaches us to combine and separate numbers 
with case and rapidity. The propriety of this definition appears 
evident, when it is considered that there are only two operations 
in arithmetic, increase and decrease. A number may be in- 
creased by one or more additions. It may bo dimini^bed by 
one or more sub tractions. Such is the whole sum and substance 
of arithmetic. Now both these operations may be performed by 
Numeration, that is, by the successive addition or subtraction 
of a unit at a time. If, for instance, a child wishes to know the 
amount of 4 and 3, he enumerates jive, six, seven ; if ho wants 
to know how many of 7 apples will remain after parting with 
three, he also enumerate.-, sis, jive, four. 

But practice makes perfect. These slow though sure move- 
ments seem every day more tedious. The child's numeration, 
therefore, is transformed into Addition and Subtraction, by 
the amission of superfluous steps. Four and 3 at one step 
make 7 ; 3 from 7, in the same manner, make 4. 

One more progressive movement completes the system. When 
several equal numbers are to be added or subtracted, the same 
desire tor economy in time and space prompts to a similar ovih- 
siun of superfluous steps. In place of three steps to reckon 3, 
and 3, and 3, ami ;!. fmc: in maile to H'.moe, by wiving 4 times '& ; 
and the operation is reversed, by finding at once how many ti-mrs 
'■i is contained in 12, in place of.' sulitriic-umr at. tkrtv. diibjn-m 
times. Thus another important improvement is introduced, by 
Milsliiutin;-, whuii l!ie numbers are idetif.ieal, rd or/u plication 
for addition, Division for subtraction ; and the whole secret lies, 
as before, in the omission of superfluous steps. 

Involution and Evolution are merely slight modifications of 
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multiplication and division. The former differs in no other 
rwjiur;! from multi plication, save that of the factors being iden- 
tical. In the latter, the divisor and quotient being also equal 
iiit.tors, both are required to be found by analysis of the dividend. 

Such, in all its beautiful simplicity, is our system of l>eciinnl 
Arit!iii:c-tic. The whole science may be considered a mere enu- 
meration of numbers, with wider and more rapid steps, as the 
subject beeomo,; more and more familiar. We shall endeavor to 
follow up this natural mode of improving the science, by sug- 
gc.siiriff to the pupil from time to time very many other eases in 
which both time and labor may be saved by the omission of su- 
perfluous steps. 

For the sake of convenience, arithmetic is commonly ar- 
ranged under two heads, viz., Oral Arithmetic and Written 
Arithmetic. 



PAKT I. 
OEAL ARITHMETIC. 



INTRODUCTION, 

ADDRESSES TO TEACHERS. 

Although oral and written arithmetic occupy separate places 
in this book, it is intended that they should be taught simulta- 
neously. By this means, while the pupil is acquiring a knowl- 
edge of Notation and Numeration in written arithmetic, he is 

mentally practising the elementary operations, preparatory to 
the larger processes on the slate; and thus, if care be taken to 
proceed with equal steps in both parts of the science, the oral 
opera: ions preeedc. and soini.ill), and facilitate the projri.-i.ws of 
the pupil in written arithmetic, and enable him wholly to dis- 
pense with artificial rules, or, should these be thought necessary, 
to form them for himself. 

Arithmetic is suited, to the capacity of the youngest child that 
attends school. At a very early age children understand. 



, y Google 



OUAfc ARITHMETIC. 11 

and delight to operate with, abstract as well as concrete num- 
bers. Indeed, within certain limits, the effort is less in young 
than in older children. Experience shows that, of two boys of 
equal capacity, the one of seven, the other of nine or ten years 
of age, when commencing arithmetic, their progress is more 
nearly in an inverse than in a direct ratio to their respective. 
ages. Nor is this all. The faculty of attention, one of the 
must important powers of the mind, is thus surely, yet easily 
and gradually, developed by oral arithmetic when properly 
taught. Indeed, children in the habitual practice of such opera- 
tions, acquire the art of reading and i/rtlwgraphy much more 
rapidly than those who delay the study of arithmetic to a later 
period. 

This work commences with the most simple elements. The 
very first lessons may not, therefore, be necessary to all. The 
teacher should use a proper discretion in this respect. His judg- 
ment, indeed, must be relied on throughout the oral division of 
the subject, as well in the supply of additional questions for a 
dull class, as in the omission of such as may be superfluous for 
brighter scholars. No treatise can be formed exactly to suit 
i:\ci-y degree of mental capacity. It is believed, however, that 
it will be beneficial for all to proceed regularly through the 
book, and more especially through the fundamental exeroi-os on 
the frame given below. Probably noother means would convoy 
to the mind of childhood such clear and exact, conceptions of the 
nature of our decimal arithmetic. 

Description of the Improved Numeral Frame, 
A numeral frame is an indispensable tool fur a good teacher 
of arithmetic. No contrivance could he hitter adapicd to con- 
vey clear ideas of the first principle- of that science. But, as 
commonly arranged, with twelve wires, and twelve beads on 
each wire, its worth, if it has any, must be exceedingly mailed. 
To fit it for our decimal system, it should be pierced lor eleven 
wires only, ten of which should be at equal distances, the eleventh 
iarther apart. In one already formed, the eleventh wire may 
be taken out, which will leave the others properly arranged. 
The beads, as in the old-fashioned frame, should be of two dis- 
similar colors, such as black and white, or blue and yellow. 
There should be ten beads on each wire, arranged as follows : 
three dark, two light, and two dark, three light. By ibis dis- 
position of the beads, any number, not exceeding eleven hundred, 
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can be read from the frame at a glance. Of the upper 100 
beads, each stands for a single unit, while each of the 10 beads 
on the lower wire represents 100. By this simple arrangement 

inlii -units, tens, and hundreds, our decimal system of arithmetic 
is distinctly presented to the eye, and is readily comprehended 
by the youngest pupil, and read off ae easily and rapidly as by 
the use of figures. 

The first lesson for beginners should be as follows : Let the 
teacher hold the frame so that all the beads fall to one side, and, 
passing one ol' those on the upper wire aerosa, say, "There is 
one bead. llepeat afior me, rii/f. brml [pas-nig another across], 
lu-'i bfailt," ifcc, till the first ten beads are all passed across and 
named. 

The chief object of the second lesson is to qualify the pupil 
to read off any number, from one to ten, upon the frame at a 
ujaucc, jor which the arrangemeut of the beads upon the wires 
(3 and 2, and 2 and 3) renders it eminently qualified. The 
teacher should commence by a repetition of the first lesion, 
and, when that is perfectly known, proceed further, thus : Pasa 
three beads across separately, and name as before, adding, 
" Now try to recollect three." Then pass those across :it once 
on a different win:, and asl> the number. If the child does not 
know, let this part of Hie lesson be repeated till the number 
three on the frame becomes familiar to the eye. Use Tour, 
five, sis, and seven beads, till these numbers also eau bo readily 
named on the frame, without counting them. For eidit, nine, 
iind ten, direct attention to the nppo.^te end of the wire ; eight 
being known at first by two beads opposite, nine by one, ten by 

When the pupil or class has become familiar with the first 

Ion o ambers, and able to name them on the frame at a danri.-, 
i in- dtiiii-alty of tlie nomenclature is nearly surmounted; Ibo 
name., of the others being chiefly a repetition of the (irst ten. 
It will be liinud poost torn onion 1 and ti-oful to give these larger 
mimbers their or it* hit? I ; ; probation before intrnibiiiiiig their 
wm intra or ctmtracied names, as the former explains and sim- 
plifies the whole system of arithmetic. Let the class, therefore, 
be informed that ten has three different names, viz. 

I. Teu, standing by itself, is called .... ten. 
II. Ten, added to another number, .... teen. 

III. In the plural, I. e., more than one ten, . . ty. 

Applying this to the frame, when the beads on the first wire 
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are pissed across, wo may say, " There is one ten." Then, 

passing one across on the second wire, "There is onetten ; 
another will make ticuteen ; three, Ihreetecn ; four, fourteen ;" 
&c, to nineteen ; and passing the last one across, " Now we 
have Lwoly." Again, by passing the heads of the third wire 
singly across we shall have twoty-one, twoty-two, &c., to 
threeiy ; and. continuing the operation, fourty, Jifi.ty, sixty, 
&e., to virirL'i-iiiar, this last bead giving fcw.fy, or a hundred. 

When the class has thus become familiar with the nomencla- 
ture, the abbreviations, whieh are few and simple, should he 
csplained. The moat difficult are the first two, orwli:i:n, two- 
I'.'tn, which somehow have been changed to eleven, twelve. The 
rest are mere abbreviations. Thus, rAreeteen and Ikreiiy have 
been shortened to thirteen and thirty ; yfetoen and Jively to 
Jifteen and fifty; lastly, twoty {originally twainly) is now 
twenty, and 'pri/riy is forly. 

This exercise is chiefly intended for those who have no knowl- 
edge of arithmetic. But it would be well for the whoie school 
to go over the frame once or twice, as few children have such 
a clear and abiding idea of the meaning of teen or ty as may 
be thence derived. 

When a child is at a loss for a reply to a question, it is not 
advisable to give him direct assistance. Such a course is apt 
to Coster a hahit of leaning on ihe teacher instead nf his own 
resources. Tt is for butter to aid him by a few suggestive 
questions. Suppose, Cor instance, he is at a. loss Cor the. amount 
of 7 ,rl and 27, it would be appropriate to ask. " Jlow many are 
50 and 20?" "Well, then, how many are 52 and 27?" 
Again, if he cannot answer, "Twelve arc four times what num- 
ber?" he might be asked, "How many fours in twelve?" 
"Well, then, twelve are four times what number?" Such 
instances, however, will rarely occur where the attention of a 
class is kept fully engaged during these exercises. 

Every class in oral arithmetic should clearly unders'ainl 
that, during recitations, no question is to be repeated; a rule, 
indeed, that should never be broken. At the commencement 
of the study it might be proper for one of the elass by turns to 
repeat each question after the teacher. But even this prut-lieu 
should not be continued too long. It is more important that 
children should be good listeners than apt arithm'tidmu. Let 
them learn, then, to listen with sufficient attention to hold on 
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to what they hear, and they will acquire a habit that will exert 
;i. boneticial influence on the whole of after life.* 

The questions should not be addressed to au individual, but 
to a class, so that every mind may be steadily engaged during 
the whole recitation. Children should never be fatigued with 
long lessons, but, while they are engaged, they should be thor- 
oughly engaged. Let no habits of dreamy wandering of mind 
be acquired in school. If already acquired, they cannot too 
soon be broken up. Every week's delay will add to the diffi- 
culty. Let each question, then, he solved mentally by every 
individual in the class, and let the teacher wait till all have 
given the signal, before any one is called on to state the result, 
and this call should he made promiscuously, not in' regular 
order, the more certainly to ensure the attention of all. 

When an answer is given, I ho class should be asked if all 
agree ; if not, every one who differs should give Ihe result of 
liis solution. Let the teacher then ask the first who spoke, 
"How do you know it to be so and so?" requiring an ox phi ra- 
tion of the manner in which it has been solved ; those who 
differ being called on for the same purpose. The children 
should be required fo j-fii-o (lieiso explanations in a distinct and 
lucid style. Suppose, for instance, the question to be this: John 
lias 6 uuus, Mary has 2, and James 4; how many nuts have 
the three children ill ail ? The answer, "12 niil^' belli;: j«Ivc:ii, 
and a child called on to slate why it is so, rimy say, "If John 
1ms ti milt,, and Mu.ry '?,, John and Mary together have H, because 
6 and 2 make 8 ; and, if we add James's 4, there will be 12, 
because K and 4 make 12." Such minuteness of detail may to 
some seem tedious and unnecessary ; but, if the inappreciable 

* At a convent!.:!] .-.f ieaciiciT, where flip siil.kct of oval .1 !■■ I hiv.t'r i-.- in 
rckuul- was in n'i^as.-iun. a eier^vmnn r.v-r. In civf Li- (: vv.fr ii-Ticc in tins mat- 
ter. All are aware, said lip, 1 f (lie dilficulty ~<-f rn^ivMii.ii- tins undivided 
nCuntiull >'f aa a ui.ll Inr., nsii m: mlji.'^l- oil v.iiieh t.liev 1'cel a, <.!<■■. |. :i:kii-i . 
71. .■ nv.enin;.- (if ii (!■. i.r, die restlessness of a child, ll.e fall uf a bn.k : oitJ.cr 
i f l.hesu i.- njlliciea! !.■:■ di<lriii!t the lln:iijliti "J :i iv: nle cn:uj;re.-at.in[]. Xiw 
a cull-EC I'f oral aritl.iacLie, |iv( perlv (.-uaduclcd, j.r.:a:uls n sure veiiiro'y fur 
tl -=i= seiiuuf. evil. To elasics lUus trained, kc nontlr.nr-ii, iie c.nlii talk .:■(■ 
rend fur lialf an hour at a time, and receive unwavering a Hon: i... 11, al-.li.i'.i^ii 
jici^i.iiE were going out and in, backwards and forwards, nearly ;l.e wln.lu 

Sun ly, viicn we cue -i. lev iimv Tr.no i^re iiii : .nkir..l lu ivav-l'i ln^ t" nuL:lt : , 
ho" cuUiiii'jli it if fur all " [ij aoar a lilllu.aad j^iiess Llie re.-l.," no cull ^■:iiee]y 
ovcrvalBc ,-() f- 1 - ri 1 : 1 £■■ a cure fur ilia videos "kabit, m1,1:l ( "j j.- -=. r u i.-.t •= oil".- ci.a 
alike in Ike iiriaiaiy -(-I,..;! aii'.i tlic oulloge, and exhibits its baneful eneets 
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value of habits of close attention and of clearness of ilittioii be 
taken into view, the labor will not be considered in vain. Let 
ihis ?y-ti't]]. then, of (pir.^ionjiij: by the teacher, ami denK>n?lr;i- 
tion by tbo cluss, be steadily persevered in wherever praeti- 

Finally, let this plan be thoroughly executed, without hurry, 

ami Micce^ may be relied on. What, man has done, man can 
do. A child taught thus will powers an immense, an obvious 
superiority over his follows. In such practice, the mind is 
continually on the alert. That sluggish mental inactivity, 
which is the bane of our schools, and which nullifies most of 
their jrood cfl'cuts, i,s completely banished. The powers of 
thought are kept constantly awake, stcufliiy in employment. 
The pupil i^ not merely made an expert matheniatician, but, 
what is of infinitely more importance, be i.s preparing (he way 
f'ir scif-iducalisDi. — ■ he is ucrpuiritiL' the iMntrni over hk 011:11 
mind, one of the rarest and most valuable of all acquisitions. 

N, B. None of the questions in this part of the book are 
to be worked out on the slate. It is to be, strictly speaking, 
oral arithmetic, with occasional illustrations by the teao.iier on 
the Frame and Black-board. 



CHAPTER I. 

INCREASE AND DECREASE OP INTEGERS, OR WHOLE NUMBERS. 
ON THE NUMERAL FRAME. 



Section I. Increase and Decrease ly Unity. 

1. One bead and one bead are bow many beads? Two 
beads arol one bead ? Three beads and one bead ? &.O. [Con- 
tinue to nine beads and one bead.] 

2. If one bead be taken from ten beads, how many are left ? 
One bead from nine beads, how many? One bead from eight 
beads, how many i &e. [Continue to one bead from one 
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3. One bead and one bead, how many ? One bead and two 
beads ? One bead and three beads ? &o. [Continue to one 
bead and nine beads.] 

[Repeat the above till it becomes sufliaiently familiar with- 
out the frame. Then repeat it again in abstract numbers, by 
omitting the word bead, till equally familiar. To a dull class, 
the word bead may be occasionally used in the following So^un:-. < 

4. One and one are how many ? Take one from two, and 
how many remain ? Two from two ? How many are two 
times one ? [Here separate the two beads a little.] One 
time two ? Are two times one and one time two the same 
number, then? . How many ones in two? Twos in two? 

5. Two and one are bow many ? Take one from three, and 
how many remain ? Three from three ? How many are three 
times one ? One time three ? Are three times one and one 
time three the same, then ? How many ones in three ? Twos 
in three ? [One two and one over.] Threes in three ? 

6. Three and one, how many ? Take one from four, how 
many remain ? Two from four ? How many are two and two, 
then ? Four from four ? How many are four times one ? 
One time four ? Are four times one and one time four tho 
same, then ? How many ones in four ? Twos in four ? Three? 
in four ? [Separate the beads, or rather let one of ihe class 
separate them, at all puch questions as the last two, till the 
class can separate them by the eye. J Fours in four ? 

7. Four and one, how many ? Take one from five, how 
many ? Two from five ? Three from five ? How many are 
two and three, then ? Three and two ? Four from five I 
Five 1'rom five? How many are five times one? Onetime 
five? Are five times one and one time five the same, then ? 
How many ones in five ? Twos ? Threes ? Fours ? Fives ? 

8. Five and one, how many ? One from sis, how many 2 
Two from sis ? How many are two and four, then ? How 
many are four and two ? Are two and tour, then, (ho same as 
four and two f Take three from sis, how many ? Three and 
three, how many, then ? How many threes in six, then ? Take 
four from six ? Five from six ? Sis from six ? How many 
are sis times one ? One time nix? Are six times one and 
one time six the same, then ? How many ones in six ? Twos? 
Threes ? Fours ? Fives ? Sixes ? 

9. Six and one, how many ? One from seven, how many ? 
Two from seven ? How many are two and five, then ? Five 
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and two ? Are two and five the same as five and two, then ? 
Three from seven, how many ? How many are three and four, 
then ? Four and three ? Are three and four, then, the same 
as four and three ? Take four from seven ? Five from seven ? 
Bis from seven ? Seven from seven ? How many ones in 
seven ? Twos ? Threes ? Fours ? Fives ? Sixes ? Sevens ? 

10. Seven and one, how many ? Take one from eight, how 
many* Two from eight? How many arc sis and two, then? 
Two and sis ? Take three from eight ? How many are five 
and three, then? Three and five? Take four from eight? 
How many are four and four, then? Two fours? Take five 
from eight? Sis from eight? Seven from eight? Eight from 
eight? "How many ones in eight? Twos? Threes? Fours? 
Fives? Sises? Sevens? Eights? 

11. Eight and one, how many ? Take one from nine, how 
many? Two from nine? How many are seven and two, then? 
Two and seven? Take three from nine? . How many arc 
three and sis, then ? Six and three? Take four from nine? 
How many are four and five, then? Five and four? Take 
Bis from nine? Seven? Eight? Nine? How many ones in 
nine? Twos? Threes? Fours? Fives? Sises? Sevens? 
Eights? Nines? 

T2. Nine and one, how many ? Take one from ten ? Two 
from ten? How many are eight and two, then ? Two and 
eight? Take three from ten? How many are three and seven, 
then ? Seven and three I Take four from ten ? How many 
are sis and (bar, then ( Four and six ? Take five from ten? 
How many fives in ten, then? Sis from ten? Seven from 
ten ? Eight ? Nine ? Ten ? How many ones in ten ? Twos ? 
Hon many arc five [wo.;, then? Two fives? How many threes 
in ten? Fours? Fives? Sises? Sevens? Eights? Nines? 
Tens? 

13. Ten and one, how many ? One from eleven, how many ? 
Two from eleven ? How many are nine and two, then ? Two 
and nine? Three from eleven? How many are eight mid 
three, then? Three and eight? Four from eleven? How 
many are seven and four? Four and seven? Five from 
eleven? How many are sis and live, then ? Five and sis? 
Sis from eleven ? Seven from eleven ? Eight? Nine? Ten? 
Eleven ? How many ones in eleven 1 Twos ? Threes ? Fours ? 
Fives? Sises? Sevens, &e., to Elevens? 

14. Eleven and one, how many? One from twelve? Two 

2* 
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from twelve? Ten and two? Three from twelve ? Nine and 
three ? Three and nine ? Pour from twelve ? Eight and 
four? Four and eight ? Five from twelve ? Seven and five ? 
Five siiid seven ? Six from twelve? Six and six? How many 
nixes in twelve ? How many twos ? Seven from twelve ? J-Jiybt 
from twelve ? Nine ? Ten ? Eleven ? Twelve ? How many 
ones in twelve ? Threes? Fours? Fives? Sevens? Eights? 
Nines? Tens? Elevens? Twelves? 

15. Twelve and one, how many ? Take one from thirteen '. 
Take two i Eleven and two, then ? Two and eleven ? Take 
three from thirteen? Ten and three, then ? Four from thir- 
teen ? Nine and four, then ? Four and nine ? Five from 
thirteen ? Eight and five ? Five and eight, then ? Nine from 
thirteen ? Nine and four, then? Fonr and nine? Ten from 
thirteen ? Three and ten, then ? Ten and three ? Eleven 1 
from thirteen ? Two and eleven, then ? Twelve from thirteen ? 
Thirteen from thirteen ? How many ones in thirteen ? Twos ? 
Threes? Fours? Fives? Sixes ? Sevens, &.e., to Thlrteens '!■ 

16. Thirteen and one, how many ? One from fourteen ? 
Two from fourteen ? Twelve and two, then ? Two and twelve ? 
Three from fourteen ? Eleven and three, then ? Three and 
eleven ? Four from fourteen ? Ten and four ? Four and ten ? 
Five from fourteen ? Nine and five ? Five and nine ? Sis 
ji'ciii fourteen '! Eight and six? Six and eight? Seven from 
fourteen ? Seven and seven, then ? [low many sevens in four- 
teen? Eight, from fourteen ? Nine? Ten? Eleven? Twelve? 
Thirteen? Fourteen? How many ones in fourteen? Twos? 
Sevens, then ? Threes? Fours? Fives? Sizes? Eights? 
Nines? Tens? Elevens? Twelves? Thirteens? Eourteeus? 

17. How many are fourteen and one? Two from fifteen ? 
Thirteen and two, then ? Two and thirteen ? Three from fif- 
teen ? Twelve and three, then ? Three and twelve? Four 
from fifteen? Eleven and four, then? Four and eleven? 
Five from fifteen ? Ten and five then ? Five and ten ? Six 
from fifteen? Nine and six, then ? Six and nine? Seven 
from fii'ruert ? Eight, and seven? Seven and eight? Eight 
from liit eon '( Nine from fifteen ? Ton ? Eleven ? Twelve? 
Thicken > Fourteen ? Fifteen? How many ones in fifteen ? 
Fill een times one, then ? How many twos in fifteen? Threes? 
Five rimes three, then ? Three time* five ? Is three limes five 
the same as five times i.hree? Sixes in fifteen ? Seven.s, &<;., 
to fifteens in fifteen ? 
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18. Fifteen and one, tow many ? Take one from sixteen ? 
Two ? Fourteen and two, then ? Two and fourteen ? Three 
from sixteen ? Thirteen and three, then ? Three and thirteen ? 
Four from sixteen ? Twelve and four, then ? Four and twelve ? 
Five from sixteen? Eleven and five, then? Five and eleven? 
Six from sixteen ? Ten and six, then ? Six and ten ? Seven 
from sixteen? Nine and seven, then? Seven and nine? 
Eight from sixteen? Eight and eight, then? How many 
eights iu sixteen ? Two^ in sixteen, then ? Nine from sixteen ? 
Ten, &c., to sixteen from sixteen? How many ones in six- 
teen ? Twos ? Threes ? Fours ? How many are four times 
four, then 1 Fives, &c, to sixtcens in sixteen? 

19. Sixteen and one, how many ? One from seventeen ? 
Two? How many are two and fifteen, then? Fifteen and 
two? Three from seventeen? Fourteen and three, then? 
Three and fourteen ? Four from seventeen ? Thirteen and 
four, then ? Four and thirteen ? Five from seventeen t 
Twelve and five, then ? Five and twelve? Six from seven- 
teen ? Eleven and six, then ? Six and eleven ? Seven from 
seventeen? Ten and seven, then ? Seven and ten? Eight 
from seventeen ? Nine and eight, then ? Eight and nine ? 
Ten from seventeen? Eleven? Twelve, &c., to seventeen 
from .seventeen? How many ones in seventeen? Twos? 
Threes ? Fours, &c, to seventeens ? 

20. Seventeen and one, how many ? One from eighteen? 
Two? Sixteen and two, then? Two ami sixteen? Three 
from eighteen ? Fifteen and three, then ? Three and fifteen ? 
Four from eighteen ? Fourteen and four, then ? Four and 
fourteen? Five Iron) eighteen? Thirteen and five, then? 
Five- and thirteen ? Sis from eighteen ? Twelve and six, 
then ? Six and twelve ? Seven from eighteen ? Eleven and 
seven, then ? Seven and eleven ' Eight from eighteen ? Ten 
and eight, then ? Eight and ten '! Mine from eighteen 3 Sine 
and nine, then ? How many nines in eighteen ? How many 
are two times nine, then ? Ten from eighteen ? Eleven ? 
Twelve, i.e., to eighteen from eighteen? How many ones in 
eighteen? Twos, Ac, to eighteen!- in eighteen? 

J The last seventeen lessons should now be repeated, over 
over, without the frame, till iierfeetly familiar. The in- 
strument, however, should always he. at hand for iHustriilir.ni. 
For, let it be steadily borne in mind, that all the answers are 
to be results of the workings of the child's own mind, though, 
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ia]ly, the teacher may put them into a better form of 
v'i,rih for him. some in^anees of which appear in this book. 
The frame will still be useful in many of the following lessons, 
especially when they are first recited. It Bhould not, however, 
be used more frequently than ia absolutely necessary. Per- 
haps it would be well that the members of the class should 
manage the frame by turns during the recitations.] 



Section II. Explanatory, 

1. What is the meaning of teen in the words fourteen, six- 
teen, &c* What does fourteen signify, then? Ans. Four 
and ten. Sixteen? Eighteen? What is the contracted, or 
common name for oneteeu ? For tvrotecn ? Threeteen ? Five- 
teen ? What is the meaning of ty, in the words sixty, seventy,* 
&c. ? What is the contracted name for twoty, or t.wulntv ? 
For threety ? For fivety 1 How many tens in fifty, then ? In 
twenty ? Forty ? Ninety ? Thirty ? [Repeat the above at 
the commencement of each lesson, till perfectly familiar.] 

2. How many ore twenty and ten? [Show 20 on the upper 
two wires, and 10 on the fourth wire of the frame.] Twenty 
and twenty 1 [Show 20 on first and second, and 20 on ninth 
and tenth wires.] Twenty and thirty ? Twenty and fifty ? 
Thirty and ten ? Thirty and fifty ? Thirty and twenty ? 
Thirty and sixty ? Forty and twenty ? Forty and ten ? Forty 
and thirty ? Fifty and thirty ? Fifty and ten ? Sixty and 
twenty ? Ten and fifty ? Thirty and fifty ? Ten from twenty, 
how many ? Twenty from- forty ? Thirty from seventy ? Fifty 
from sixty ? One hundred and two hundred ? Tw.i hundred 
and two hundred ? Two hundred and live hundred ? Four 
hundred and two hundred ? Three hundred and fimr hundred 1 
One hundred and ekdit hundred \ Two hundred from eight 
hundred? Three hundred f'rinu seven hundred? Two hundred 
froo* one thousand ? Two hundred from seven hundred ? 

3. Show ten on the frame. [Let the cla^s show this by 
turns.] Twenty. Forty. Fifty. Seventy. Ninety. Sixteen. 
Eleven. Thirteen. Fifteen. Fourteen. Twelve. A hundred 
and sixteen. A hundred and twenty-three. Two hundred and 

* See Introduction, page 12, near tie bottom. 
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thirty-four. Three hundred and twenty-six. Sis hundred and 
forty-five. [Continue and vary thia « 



Section III. Increase and Decrease by a Small Number, 
without causing a change in the ty or tens. 

1. Six and one, how many ? Sixteen and one ? Twenty-six 
and one ? Sixty-six and one ? Thirty -six and one ? A hun- 
dred and twenty-six and one? Take one from seven; from 
seventeen; from thirty-seven; twenty-seven ; fifty-seven; a 
hundred and thirty-seven. 

2. Five and three, how many ? Twenty-five and three ? 
Fifteen and three ? Fifty-five and three ? A hundred and 
twenty-five and three? Two hundred and thirty-five and 
three ? Take three from eight. Three from eighteen. Three 
from thirty-eight. Three from fifty-eight. Three from a hun- 
dred and twenty-eight. Three from a hundred and eight. 
Three from five hundred and sixty-eight. Three from two 
hundred and eighteen. 

.3. Four and two, how many ? Fourteen and two ? Fifty- 
four and two ? Ninety-four and two ? A hundred and four 
and two ? Two hundred :im\ .fourteen ami two ? A thousand 
and four and two ? Two from six ? Two from sixteen ? From 
tiiirty-.-ix ? From sixty-six ? From a hundred and sixteen '. 

4. Two and two, how many ? Twelve and two ? Seventy- 
two and two ? Thirty-two and two ? Fifty-two and two ? 
Twenty-two and two ? A hundred and forty-two and two ? 

Three hundred and forty-two and two? A thousand and forty - 

two and two ? Two from four ? From fourteen ? From 
r=t:-vi::iTy-lbi!r '. i'roin tri nciy- four ? From twenty-four ? From 
a hundred ar.d forty-four? 

5. Two and three, how many ? Twelve and three ? Sixty- 
two and three? Forty-two and three ? Eighty-two and three? 
A hundred and fifty-two and three ? Three hundred and 
twenty-two and three ? Tko/tom five ? From fifteen ? From 
pisty-iive ? From forty-five ! From a hundred and ufty-tivu 4 
From three hundred and twenty-five? 

6. Three and three, how many ? Thirteen and three ? Fif- 
ty- three and three? Ninety-three and threes Twenty-three 
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and three ? Three hundred and sixty-three and three ? Take 
three from sis ? From sixteen ? From thirty-six ? From 
seventy-six ? From a hundred and sis ? From a hundred and 
sixteen ? From a thousand and sixteen ? 

7. One and four, how many? Eleven and four? Forty- 
one and four ? Twenty-one and four ? Fifty-one and four ? 
Ninety-one and four? A hundred and one and four? Six 
hundred and eleven and four - ? Take four from live ? From 
fifteen ? From forty-five ? From two hundred and fifteen ? 
From two hundred and sixty-five? 

8. Six and two, how many? Sixteen and two? Ki^hty- 
sis and two? Twenty-six and two? Five hundred and six 
and two? Take two from eight? From eighteen? From 
f'orty-einht? From three hundred and eighteen? 

9. Two and seven, how many? Twelve and seven? Thirty- 
two and seven? Seventy-two and seven? Four hundred ami 
two and seven ? Seven hundred and twelve and seven ? Five 
hundred and thirty-two and seven ? Take seven from nine ? 
From nineteen ? From thirty-nine ? From a hundred and 
nine? From five hundred and nineteen? 

10. Two and five, how many ? Twelve and five ? Twenty- 
two and live ? Eighty-two and five ? Sixty-two and five ? A 
hundred and two and five ? Two nundred and twelve and five ? 
Take five from seven? From seventeen ? From twenty-seven? 
From fifty-seven? From a hundred and seventeen? From 
five hundred and seventeen ? 

11. One and seven, how many? Eleven and seven ? Thir- 
ty-one and seven ? Sixty-one and seven ? Two hundred and 
twenty-one and seven ? Five hundred and eleven and seven ? 
Take seven from eight? From eighteen? From seventy- 
eight ? From three hundred and eighteen ? 

12. Five and four, how many ? Fifteen and four ? Fifty- 
five and four? Two hundred and fifteen and four? Take 
four from nine? From nineteen ? From forty-nine? From 
two hundred and nineteen ? 

13. One and eight, how many ? Eleven and eight ? Forty- 
one and eight? Seventy -one and eight? Ninety-one and 
eight? Three hundred and one and eight? Four hundred 
and eleven and eight ? Take eight from nine? From nine- 
teen? From ninety-nine? From two hundred and nine? 
From five hundred and nineteen ? 
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Section IV. Increase and Decrease by a Small Number, 
causing a change in the ty or tens. 

[Lkt the Teacher show here, by means of the frame, that in 
Ibis, as in other sueres-ave lessons, the sum of the unit- in- 
crease* the number of lens by one ; an J thai, in the sublraoi.ion, 
the number of leas is, for ;i similar reason, dccriMxcd by one.] 

1. Pour and six urn how many ? 1'ourteen and sis ? Twen- 
ty-four and six? forty- four aud six? Sixly-ibur and six ? 
Two hundred and thirty-four and six? Take four from ten? 
If roil! twenty? From fifty? From a hundred? From two 
hundred and fifty? From two hundred and ten? From a 
thousand and ten ? 

% Four and seven, how many ? Fourteen and seven ? 
Twenly-four and seven ? A. hundred and iifl v-four and seven? 
Five hundred ami t.hirly-four ami seven? Nine hundred and 
sixty-four ;ind -even? Take four from eleven? Four from 
twenty-one? Thirty-one? Fifty-one? Eighty-one? Sixty- 
one? A hundred and eleven ? Two hundred and twenty-one? 
Three hundred and fort} -one? Five hundred and fifty-one? 
One thousand and twenty-one ? 

3. Nine and five, how many? Nineteen and five? Twenty- 
nine and five ? Thirty-nine and five ? Fifty-nine and five ? 
Heveuiy-nine and five '. A hundred and nine and five? Three 
hundred and nineteen and five? Take live from fourteen? 
From twenty-four ? From forty-four ? Sixty-lour? A hun- 
dred and four? Two hundred and thirty-four? Three hun- 
dred and fourteen? A thousand aud fourteen? 

4. Eight and three, how many ? Eighteen and three ? 
Twenty-eight and three? Fifty-eight and three? Eighty- 
eight and three ? Two hundred and seventy-ci^ht and three '! 
Nine hundred aud forty-eight and three ? One thousand and 
eighteen and three? Take three from eleven? Three from 
ivrenly-one? From thirty-one? Sixty-one? Eighly-oue ! 
A hundred and t.wenl.y-one '! A thousand and twenty-one ? 

5. Four and nine, how liKiny ? Fourteen and nine? Twen- 
ty-four and nine? Forty-four and nine? Eighty-four and 
nine? Three hundred and twenty-four and nine? Nine 
hundred and eighty-four and nine "i Take four from thirteen ? 
Four from twenty-three? Thirty-three? Sixty-three? A 
hundred and thirteen ? A thousand and twenty-three ? 

6. Sis and eight , how many ? Sixteen and eight ? Twenty- 
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six and eight? Fifty-sis and eight? Eighty-sis and eight? 
Sixty-six stud eight ? Nine hundred mid sevenlv-^ ;ind ei;di1 '■ 
T;ue six from fourteen ? Sis from twenty-four ? Thirty -lour ? 
Eighty-four ? Fifty-four ? A hundred and fourteen ? Seven 
hundred and twenty-four? Eight hundred and sixty-four? 
Nine hundred and twenty-four ? A thousand and fourteen ? 



Section V. Increase and Decrease by a Small Number, a 
ing a change in the Tens and the Hundreds. 

1. Five and seven are how many ? Twenty-five and sev 
Fifteen and seven ? Forty-five and seven ? Eighty-five and 
seven % Fifty-five and seven ? Thirty-five and seven ? Ninety, 
five and seven? Two hundred and ninety-five and seven! 
Seven hundred and ninety-five and seven ? Nine hundred and 
ninety-five and seven ? Take seven from twelve ? Seven from 
twenty-two ? Seven from fifty-two? Seven from niiioly-ivo ' 
Seven from a hundred and two ? From four hundred and two 
A thousand and two ? Eight hundred and two? 

2. Two and nine, how many \ Thirty-two and nine? Twelve 
andnine? Fifty-two and nine? Eighty-two and nine ? Ninety- 
two and nine? A hundred and forty -two and nine? Five 
hundred and ninety-two and nine? Nine hundred and ninety- 
two and nine? A thousand and twelve and nine? Take nine 
from eleven? Nine from a hundred and one? Nine from 
twenty-one? From fifty-one, ? From two hundred and one? 
From a thousand and one? From five hundred and tweiit.y- 

3. Six and four, how many ? Thirty-six and four ? Sixteen 
and four? Ninety-six and four? Nine hundred ami ninety- 
six and four? Eighty-six and four? A thousand and six and 
four? Two hundred and si xl eon and four ? Take four from 
ten ? Four from twenty ? From a hundred ? From three 
hundred? From two hundred and sixty?- From a thousand? 
From five hundred and ten? From nine hundred and eighty? 

4. Seven and five, how many? Ninety-seven and five? 
Two hundred and seventeen and five? Three hundred and 
ninely-.'even and five? Five hundred and seventeen and five ? 
Eight hundred and seven and live? Seven hundred and .seven 
and five ? Take five from twelve ? From twenty-two ? From 
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a hundred and two ? From a thousand and two ? From two 
hundred and twenty-two? From eight hundred and ninety- 

5. Eight and seven, how many? Twenty-eight and seven? 
Eighteen and seven? Forty-eight and seven? Ninety-eight 

Mill seven ? A hundred and eight and seven ? Eight hundred 
and eight mid seven ? Nine hundred and eighteen and seven ? 
Nine hundred and ninety-eight and seven? A thousand and 
eight and seven? Take seven from fifteen? From Iwenty- 
five? From ninety-five? From a hundred and five? From 
t.h roe. hundred and fifteen? From, six hundred and five? 
From four hundred and twenty-five? From a thousand and 
five ? From a thousand and ninety-five ? 

0. Eight and nine, how many? Forty-eight and nine? 
Eighteen and nine ( Ninety-eight and nine * Sixty-eight and 
nine? Eighty-eight and nine? A hundred and eight and 
nine? Two Inquired ainl twenty-eight and nine? Six hundred 
and fifty-eight and nine? A thousand and eight and nine? 
Nine hundred and ninety-eight and nine? Take nine from 
seventeen ? From eighty-seven ? From twenty-seven ? From 
a hundred and seven "'. From two hundred and twenty-seven ? 
From three hundred and seven? From eight hinidred and 
eighty-seven? From a thousand and seven? From a thou- 
sand and twenty-seven ? 

7. Seven and four, how many ? Forty-seven and four ? 
Seventeen and four? Ninety-seven and four? A hundred 
and seven and four? Eighty-seven and four ? Three hundred 
and ninety-seven and four '( Nine hundred and ninety-seven 
and four? A thousand and seventeen and four? Take four 
from eleven? From twenly-otie ? From sixty-one? From a 
hundred and one? From a thousand and one? From six 
hundred and eleven? From nine hundred and twenty-one? 
From three hundred and one? 



Kixtion VI. Increase, and ])irrf.".se Inj Lunvr JYi/m/icrs, Oic 
Units causing no ciitm^i: ■//!. Ih.e. Tens or Hundreds. 

1. Two and two, how many ? Twelve and twelve ? [T.ot 

the units oeenpy a wire in tin: frame between the two series of 
wires representing the tens.] How many are twelve and 
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twenty-two? Twenty-two and twenty-two? Thirty-two and 
twenty-two ? Thirty-two and fifty-two ? A hundred and 
twenty-two and forty-two ? Two hundred and thirty-two N.nd 
two hundred and forty-two ? Take two from four ? Twelve 
from twenty-four? Twelve from thirty-four? Twenty-two 
from thirty-four ? Twenty-two from forty-four ? Twenty-two 
from fifty-four ? Thirty-two from fifty-four ? Thirty-two from 
eighty-four ? Fifty-two from eighty-four ? A hundred and 
hverrty-two from a hundred and sixty-four? Forty-two from a 
hundred and sixty-four ? Two hundred and thirty-two from 
lour hundred and seventy -four ? Two hundred and forty-two 
from four hundred aud seventy-four ? 

2. One aud two, how many ? Eleven and two ? Eleven 
and twelve ? Eleven and fifty-two ? Eleven and twenty-two ? 
Eleven and forty-two ? Eleven and sixty-two? Ele\eu and 
eighty-two ? Eleven and a hundred and twelve ? Eleven and 
a iiiciNsinid and two ? Eleven from thirteen ? Two from thir- 
teen I Eleven from twenty-three ? Twelve from twenty-three ? 
Eleven from sixty-three ? Fifty-two from sixty-three ? Eleven 
from thirty-three? Twenty-two from thirty-three? Eleven 
from fifty-three ? Forty-two from fifty-three ? Eleven from 
seventy-three? Si.vty-lwo from seventy-three? Eleven from 
a hundred and twenty-three ? A hundred and twelve from a 
hundred and twenty-three? Eleven from a thousand and thir- 
teen ? A thousand and two from a thousand and thirteen ? 

3. Four and three, how many ? Fourteen and thirteen ? 
Thirty-four and thirteen ? Thirty-four and fifty-three ? A 
hundred and twenty-four and a hundred and fifty-three ? Four- 
teen from twenty-seven ? Thirteen from twent.v- seven ? Thir- 
teen from forty-seven ? Thirty-four from forty-seven? Thir- 
ty-four from eighty-seven ? i'ifty-three from eighty-seven ? 
A hundred and twenty-four from two hundred and seventy- 
seven? A hundred and fifty-three from two hundred and 
seventy-seven ? 

4. Two and six, how many ? Twelve and sixteen ? Twelve 
and thirty-six? Twenty-two and fifty-six? Forty-two and 
fifty-six ? Thirty-two and forty-six ? A hundred and twenty- 
two and two hundred and forty -six ? Six from eight? Two 
ii'iisu c.ij.dit '. Twelve from uv.'iil y-cn-kt. '> Sixteen from, hveuty- 
e:tdit. I Twelve- from loE'ty-eighi ? Thirty-six from fbrty-i.'ijrl;t '. 
Twenty-two from seventy-eight ? Fifty-six from seventy-eight ? 
Forty-two from ninety -eight? Fifty-six from r.inoiy-eight ', 
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Thirty-two from ?evenly-eiy;ht ? FoHy-six from seventy-eight? 
A hundred and twenty-two from Hires hundred and s:x.ty- 
eight? Two hundred and forty-six from three hundred mid 
sixty-eight ? 

5. Three and six, how many? Thirteen and sixteen? Twen- 
ty-three ami thirty-six? Twenty -six and (it'ry-throe ? Forty- 
three and forty -six ? A hundred and thirty-three and forty-six' 
Two hundred and twenty-six: and three hundred ami lilty-lhree 
Three from nine? Six from nine? Thirteen from twenty- 

Bixteen from twenty-nine ? Twenty-three from fifty- 
Thirty-six from fifty-nine? Twenty-six from seventy- 
Fifty-three from seventy-nine? Forty-three from 
eighty-nine ! Forly-six from eighty-nine? Forty-six from a 
hundred and seventy-nine ? A. hundred and thirty-three from 
a hundred and seventy-nine? Two hundred and twenty-six 
from five hundred and seventy-nine ? Three hundred and fifty- 
three from five hundred and seventy-nine ? 

6. Two and three, how many ? Twelve and thirteen ? Twelve 
and twenty-three ? Thirty-two and forty-three ? Twenty-two 
and fifty-three? A hundred and thirty-two and forty-three? 
Two hundred and seventy-three and twelve ? Two from five ? 
Three from five? Twelve from twenty-five? Thirteen from 
twenty-five ? Twelve from thirty-five ? Twenty-three from 
thirty-five? Thirty-two from seventy-live? Forty-three from 
seventy-five ? Twenty-two from seventy-five? Fifty-three 
from seventy-five? A hundred and thirty-two from a hundred 
and seventy -ti\ T e? Forty-three from a hundred and seventy- 
five? Two hundred and seventy-three from two hundred and 
eighty-five? Twelve from two hundred and eighty-five? 

7. Eight and ODe, how many? Eighteen and eleven? 
Twenlj-oiyht. and thirty-cue ? Seventy-eight and eleven? 
Two hundred and eleven and three hundred and eight? Two 
hundred and twenty-one and eighteen ? Eight from nine ? 
One from nine? Eighteen from twenty-nine? Eleven from 
twenty-nine ? Twenty-eight 1'roin fifty-nine? Thirty-one from 
fifty-nine? Seventy -eight from eighty-nine? Eleven from 
eighty-nine'; Two hundred and eleven from live hundred and 
nineteen? Three hundred and eight from five hundred and 
nineteen? Two hundred and twenty-one f rem two hundred 
and thirty-nine ? Eighteen from two hundred and thirty-nine ! 

8. Four and two, how many ? Fourteen and twelve ? Twen- 
ty-four and twelve? Twenty-two and seventy-four? A hun- 
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dred and twelve and two hundred and fourteen ? Two hundred 
and two and eight hundred and forty-four ? Two from six ? 
Four from six? Fourteen from twenty-six? Twelve from 
twenty -si* ''. Twenty-four from thirty-six 1 Twelve from thir- 
ty-six ? Twenty-two from ninety-six ? Seventy-four from 
ninety-six? A hundred and twelve from three hundred and 
twenty-six? Two hundred and fourteen from three hundred 
and twenty-six ? Two hundred and twenty-two from a thou- 
sand and sixty-six ? Eight hundred and forty-four from a 
thousand and sixty-six ? 

9. Five and four, how many ? Fifteen and fourteen ? Thir- 
ty-four and fifteen ? Twenty-four and thirty-five ? Two hun- 
dred and twenty-five and three hundred and fourteen ? Three 
hundred and seventy-five and seven hundred and fourteen? 
Five from nine ? Four from nine ? Fifteen from twenty-nine \ 
Fourteen from twenty-Dine? Thirty-four from forty-nine '. 
Fifteen from forty-nine ? Twenty-four from fifty-nine ? Thir- 
ty-five from fifty-nine ? Two hundred and twenty-five from 
five hundred and thirty-nine ? Three hundred and fourteen 
from five hundred mid thirty-nine 1 Three hundred and seven- 
ty-five from a thousand and eighty-nine ? Seven hundred and 
fourteen from a thousand and eighty -nine ? 

10. Two and five, how many ? Twelve and fifteen ? Twen- 
ty-two and thirty-five? Sixty-two and fifteen ? Two hundred 
and thirty-two and fifteen ? Four hundred and twelve and six 
hundred and fifteen < Two from seven ? Five from seven ? 
Twelve from twenty -seven ? Fifteen from twenty-seven ? Twen- 
ty-two from fifty-seven ? Thirty-five from fifty-seven ? Sixty- 
two from seventy-seven ? Fifteen from seventy-seven ? Two 
hundred and thirty-two from two hundred and forty-seven ? 
Fifteen from two hundred and forty-seven ? Four hundred 
and twelve from a thousand and twenty-seven ? Six hundred 
and (ilk-oil from a thousand and twenty-seven? 

11. Five and three, how many ? Fifteen and thirteen ? 
Twenty-live and thirty-three? A hundred and fifteen and a 
hundred and fifty-three? Two hundred and forty-five and 
c'l^ht hundred and thirteen? Five from eight? Three from 
eight? fifteen from twenty-idirht ? Thirteen from twenty- 
eight? Twenty-live from fifty -eight ' Thirty-three from fifty- 
eight ? A hundred and fifteen from two hundred and sixty- 
eight? A hundred and fifty-three from two hundred and 
eixty-ei<r:it '. Two linmUed and forty-five from a thousand and 
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sixty-eight? Eight hundred and thirteen from a thousand and 
sixty- eight? 



Section VII. Practical Questions. 

[This section is the first that requires very cloai attention 
on the part of the pupils. The class, therefore, should once 
more he warned that the questions are not to he repeated, ono 
of the main objects of the course being to make good and 
correct listeners.] 

1. John picked up an apple in the orchard. His lather gave 
him another. How many apples had he then ? Ans. John 
had then tivo apples. How do you know ? Ilccau.-e he pic-Led 
up one in the orchard, and his father gave him one, and one 
and oiie make two. [Let the Practical Questions be resolved 
in this manner throughout. Use the frame when the child is 
at a loss.] 

2. William's father gave him two plums, and his mother 
gave him two. How many plums did they both give him? 
A nx. They both gave him plums. How do you know ? 

3. If an orange cost five cents, and an apple two cents, how 
many cents will both cost ? How do you know ? How many 
will the orange cost more than the apple ? How do you know ? 
Ans. Because the orange unit five cents, and the apple two, 
and the difference between five and two is three. 

4. Robert had six nuts, and gave two of them to his sister. 
How many had he left ? Why ? 

f>. If you had seven nuts in the one hand, and four in the 
other, how many would you have in the one more than in the 
other? How many in both hands ? [ltepeat "Why?" after 
every question.] 

6. A man had four apples, which he divided equally be- 
tween his two boys. How many did he give them apiece ? 

7. A lady gave two apples to each of her three children. 
How iKisTiy did slie give to them all ? 

8. A man bought six peaches, and 'divided them equally 
among his three children. How many did they get apiece? 

9. William gave two nuts to each of his three brothers. 
How many did he give to them all ? 

10. If you had six cents in one pocket, and five cents ia 
another, how many would you have in both? 
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11. IF jou had eleven cents, and were to pay away three, 
how many would yon have remaining? 

12. There were four boys, each of whom had three cents. 
How many had they altogether ? 

13. A lady, who had live children, wished to divide fifteen 
apples equally among them. How many would they get apiece* 

14. A man, who had twenty-eight dollars in bis ponke;., paid 
away five of them for a barrel of flour. How much had he 
left? 

15. John had sixteen rnarb'es in a ban, and f (lur j n one f 
hi* ].o(jket3. How many were in both? How many more in 
the ban than in die pocket? 

16. James gathered nineteen apples, and put them in a bas- 
ket to carry (hem homo; but, when he got thcre,-he found 
only fifteen in the basket. How many had he lost out? 

17. A man owing tbivly-sevcn dollars, paid all hut seven 
dollars. How much did he pay ? 

18. A man bought, three calves lor fix dollars, each. "What 
did they cost him ? If he were to sell them for twenty dollars, 
how much would he gain ? 

19. A merchant. bnn^'it ;i iirkin of'butter (V twelve dollars; 
but, as it was found to be damaged, he had to sell it for eight 
dollars. How much did he lose ? 

20. Three guls one day vomited their necd'os, and put them 
into one cushion: one bad live, another four, and the third 
eight. How many needles had they amongst them? 

21. When the gills bud Unified sowing, ilio.y found that sis 
of the needles bad been broken, and agreed to share the loss 
equally among them. How many did each of them get, and 
how many had they in the whole ? 

22. A hoy had twenty apples, which he divided among his 
companions as follows : to one he gave three: ; to another two ; 
to another four; and to another five. How many did he give 
away, and how many had he left ? 

23. A man went to a provision store, and bought three 
pounds of beef for eighteen eeni.s, and I'onr pounds of mutton 
for twenty cents, lie gave the man fifty cents. ITow much 
ebatine should he receive? 

24. A man bought a cabbage for five cents, some luroips for 
eight cents, some carrots for .six cents, and a head of celery for 
five couta, and gave the owner a twenty-five cent piece to pay 
for them. What was his change? 
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25. A man bought a F.hvrrh tor fifteen !ioI;;!r:-, and gave nine 
dollars to have it. repaired and painted, lie hired it to one of 
his neighbors for a few days i'or a dollar, and to another for a 
month for four dollars. He then sold it lbr twenty dollar.-. 
Did he gain or lose by the bar^nin, sinl how much? 

26. Dick had twenty-five plums ? He gave seven of thera 
to Harry, and half of the rest to John. How many had each 
of them then? 

27- A boy had twenty-five cents. He bought two oranges 
at six cents each, four apples at one cent each, and a lemon for 
four cents. How much money had he left ? 

28. Dick had ten peaches, Harry twelve, and Charles thir- 
teen : Dick gave three to Stephen, Harry gave him sis, and 
Charles gave him five. How many had Stephen, and how many 
had each left ? 

29. A boy, having received fifty cents for his work, bought 
a slate for ten cents, two pencils lbr a cent, a book of arithtne- 
i'.c. lbr fifteen emits, and a book of geography for twenty cents. 
How many cents had he left ? 

30. John, having received fifty cents from his father, bought 
one of the Hollo books for twenty cents. His mother then 
gave him twenty-five cents, after which he bought for his sister 
one of the Lucy books for twenty cents, and a ribbon for sis 
cents. How many cents had he left, and how many more did 
ho spend for his sister than for himself? 



Suction VII. — Increase and Decrease by Large Numbers, 
the Units causing a change in the Tens. 

1. Four and sis, how many? Fourteen and sixteen? 

[Show, on the frame, that, when the units amount to ten or more, 
the number of ty or tens is increased by one.] Tliiriy-four 
and sixteen i Twcniy-e.iur and tuen! y-six ? Thirty-four and 
twen(y-s;ix ? Fifty-lour and l.wenty-six '! Forty-four and thir- 
ty-six? Thirty-four and twenty-sis? F.ighty-six and four- 
teen? A hundred and twenty-four and sixteen? Five hun- 
dred ami fourteen and a hundred and sixteen? Fourteen from 
thirty ? [Here show, on the frame, that, when there are not a 
sufficiency of unit; for ilie subtraction, one of the tens must be 
broken. Ropeat illustrations of this kind on the frame wher- 
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ever necessary.] Sixteen from thirty? Sixteen from fifty? 
ThiHy-ibur from fifty? Tweuty-s : x from fifty? Thirty-four 
from sixty ? Twenty-six from eighty ? Forty-four from 
nighty? Thirty-four from ninety? Eighty-six from a hun- 
dred ? A hundred and twenty-four from a hundred and forty ? 
A hundred and sixteen from six hundred and thirty ? 

2. Eight and five, how many ? Eighteen and fifteen ? Twen- 
ty-eiglit. ami thirty-live? Forty-eight and forty-five? Twenty- 
eight- and sixty-five? Sixty-eight and fifteen? A hundred 
and eighteen and a hundred and fifteen? Five hundred and 
(■ivr.nl y-eight. and a hundred and fifteen? Five from thirteen? 
Eight" from thirteen? Eighteen from thirty-three? Twenty- 
eight from sixty-three? Forty-five from ninety-three? Twen- 
ty-eight from ninety-three ? Fifteen from eighty-three? A 
hundred and eighteen from two hundred and thirty-three ? A 
hundred and fifteen from six hundred and forty-three? 

3. Seven and four, how many ? Seventeen and fourteen ? 
Twenty-seven and fifty-four? Thirty-seven and fifty-four? 
Thirty-seven and twenty-four? Sixty-seven and twenty-four? 
A hundred and seventeen and thirty-four? A hundred and 
fifty-seven and thirty-four? Two hundred and thirty-seven 
and three hundred and fourteen ? Fourteen from thirty-one ? 
Twenty-seven from eighty -one? Thirty-soven from sixty-one? 
Twenty-four from sixty-one? Twenty-four from ninety-one? 
A hundred and seventeen from a hundred and ninety-one ? A 
hundred and seventeen from a hundred and fifty-one? Thirty- 
four from a hundred and ninety-one ? Two hundred and thir- 
ty-seven from five hundred and fifty-one ? Three hundred and 
fourteen from five hundred and fifty-one ? 

4. Sis and six, how many? Sixteen and twenty-six? Six- 
teen and sixteen? Thirly-st.x and foisty-six? Fifty-six and 
twenty-sis? Sixteen and fifty-six? A hundred and sixteen 
ami a hundred and twenty-six? Three hundred and sixteen 
and two hundred and fifty-six? Six from twelve? Sixteen 
from forty-two? Forty-six from eighty -two ? Fifty-six from 
i.d;:' ity-t wo? Sixteen from seventy-two? A hundred and 
twenty-six- from two hundred and foHy-Uvo ? Three hundred 
and sixteen from five numbed and seventy-two? Two hundred 
and ii'i v-;.iv from five hundred and seventy-two ? 

5. Seven and eight, how many ? Seventeen and eighteen ? 
Seventeen and fori y-eight ? Twenty-seven and fifty-eight ? A 
hundred and twenty-seven and eighteen ? Two hundred and 
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seventeen and five hundred and thirty-eight? Five hundred 
and thirty-seven and three hundred and forty-eight? Seven 
from fifteen ? Eighteen from thirty-five : Seventeen from 
sixty-live '. Fift y-oijdil from eighty-five? Twenty-seven from 
eighty-live? Eighteen from a hundred and forty-five ? Two 
hundred and seventeen from seven hundred and lii'ty-five ? 
Five hundred and thirty-seven from eight hundred and eighty- 
five^ Three hundred and forty-eight from eight hundred and 
eighty-five ? 

6. Nino and four, how many 1 Nineteen and fourteen ? 
Nineteen and twenty-four? Thirty-nine and thirty-four? A 
hundred and twenty-nine and a hundred and fourteen ? Two 
hundred and nineteen and three hundred and thirty-four ? Nine 
from thirteen ? Four from thirteen ? Nineteen from thirty- 
three? Twenty-four from ibiay-ihree ? Thirty-nine from sev- 
enty-three ? Thirty-four from seventy-three ? A hundred arid 
fourteen from two hundred ;md (briy-t.hree ? Two hundred ;i tn t 
nineteen from five hundred and fifty-three? Three hundred 
and thirty-four from five hundred and fifty-three ? 

7. Sis and eight, how many ? Sixteen and eighteen ? Six- 
teen and thirty-eight? Seventy-six and eighteen? Ahundred 
and sixteen and nine hundred and eighteen ? Two hundred and 
thirty -six and two hundred and thirty-eight ? Six hundred and 
sixteen and a hundred and twenty-eight ? Six from fourteen ? 
Eight from fourteen ? Sixteen from thirty-four i Sixteenfrom 
tiny-four '! Eighteen from ninety-four : Seventy-six from 
ninety-tour? A hundred nod sixteen from a thousand and 
thirty-four? Two hundred and thirty-eight from four hundred 
and seventy -;i;ur ? Six hundred and sixteen from seven hun- 
dred and forty-four ? A hundred and twenty-eight from seven 
hundred and forty-four ? 

8. Nine and seven, how many ? Nineteen and seventeen? 
l''ni'ty-ii;:ie and seventeen? Sixty-nine and twenty-seven? 
Thirty-nine arid Ibi'ty-seven ? Two hundred and nineteen and 
a hundred and 'orty-»even ? Four hundred and nineteen and 
five hundred and seventeen? Nine from sixteen? Seven 
from sixteen ? Nineteen from thirty-six? Seventeen from 
thirty-.six ? Seventeen from sixty-six ? Sixly-ninc from nine- 
ty-six? Forty -seven from, eighty-six '( A hundred and forty- 
seven from three hundred and sixty-six? Four hundred and 
nineteen from nine hundred arid thirty-six? Five hundred and 
seventeen from nine hundred and thirty-six ? 
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9. Two and nine, Low many? Twelve and nineteen? Thir- 
ty-two and nineteen ? Sixty-two and twenty-nine ? A hun- 
dred and twelve and nineteen ? Two hundred and fifty-two and 
two hundred and thirty-nine? Throe hundred and thirty-two 
and three hundred and thirty-nine ? A hundred and twelve 
and nine hundred and nineteen ? Two from eleven ? Nine 
from eleven? Nineteen from thirty-one? Thirty-two from 
fifty-one? Sixty-two from ninety-one? A hundred and twelve 
from a hundred and thirty-one ? Two hundred and fiffy-two 
from four hundred and ninety-one? Three hundred and thirly- 
nlne from six hundred and seventy -one? A hundred and 
twelve from a thousand and thirty-one? Nine hundred and 
nineteen from a thousand and thirty-one ? 

10. Five and nine, how many? Fifteen and nineteen? 
Twenty-five and thirty-nine ? Sixty-five and twenty-nine ? A 
hundred and five and three hundred and nineteen ? Six hun- 
dred and fifteen and two hundred and fifty-nine ? Five from 
fourteen? Nine from fourteen? Fifteen from thirty-four? 
Thirty-nine from sixty-four ? Twenty-nine from ninety-four ? 
A hundred and five from four hundred and twenty-four ? Six 
hundred and fifteen from eight hundred and seventy- four '; 
Two hundred and fifty-nine from eight hundred and seventy - 



Sectton VIII. — Addition Circles. 

[Explanation. — Addition circles are formed by adding a 
number continually to itself, dropping the hundreds, till we 
return to the number with which we commenced. Take, for 
instance, 9, 18, 27, 36, 45, 54, 03, 72, 81, 90, 09, 108, then 
omit the hundred*, 17, 20, (fee. Each circle should lie recited 
again and again, til! it ran be repeated as. fast as the words can 
be spoken. The circles for 7 and o may be formed in the same 
manner as for 9. The even numbers and 5 must he managed 
somewhat differently, to insure sufficient variety. As the repe- 
tition of ci will iitily give lives and ciphers In the unit's place, 
after repent.in^ the. circle sufficiently with that number, com- 
mence the circle again with the other digits. Thus, commencing 
with 1 gives 6, 11, 16, &c, with 2 gives 7, 12, 17, &c., and so 
with the other digits. In forming circles with the even num- 
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bers, in order that there may be sufficient variety, it will 
be necessary to commence at leu si. twice, namely, once with an 
odd figure, and once "with an even one. The exercises that fol- 
low increase in difficulty, nearly in the order in which they arc 
arranged. They will be formed with more ease, if (lie pupil 
observes that the addition of 9, 19, 29, &c, to any number 
diminishes the number of units by 1; the addition of 8, 18, 
&c, by 2, and 7, &c, by 3. It may also be noticed that 
the addition of 1, 11, 21 1 &c, 2, 12, 22, Ac, 3, 13, 23, &c, 
increase the units by 1, 2, and 3, respectively.] 

1. Form an addition cirele with 9 ; with 7 ; with 3 ; drop- 
ping the hundreds; and continuing the process till the pupil 
again arrives at the number 9, or 7, or 3, with which he com- 
menced. 

2. Form a circle with 5, commencing with that number. 
Form it again, commencing with ; with 7 ; with 8 ; with !.*. 

3. Form addition circles with 2, 4, 6, 8 ; commencing, the 
first time, with these numbers severally; afterwards, with an 
additional 1, 3, 5, or 7. 

4. Form addition circles with 11, 12, 13, 19, 18, 17, 16, 15, 
in a similar manner as with the single digits. 

5. Form circles with the numbers 21 to 29, varying the 
commencement by the addition of other numbers as above, 
especially the oven numbers and 25. 

[These exercises ought to be rcpea ted till the circles can be 
recited rapidly and without hesitation.] 



Suction IX. — Increase and Decrease !>y Lore:?. NwmLe.rs, the 
Tens causing a cfiange in the Hundreds, 

1. Seventy and seventy,how many? [Ahundredand forty. 
Why? Because se.eemy and seventy make fimrleenty, and as 
ten ty make a hundred, fourteen ty are a hundred and forty. 
Jlencal iliis idea in the following 'luostions, ii'l Ihe principle is 
sufficiently familiar to the class, when the questions maybe 
answered in the usual terins.] Ninety and lbrty? [Ans. A 
hundred and thirty. Why, &e. ? Some pupils will add num- 
bers like these more rapidly by suiiror.t'ivi'j a suilieient number 
of ty from the smaller number to increase the larger number to 
100. Thus, 80+70=170—20=150; 90+40=140—10= 
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; 84+42=146—20=126; 365+253=668—40=618. 

srve, however, that one of the two steps in each of the above 
operations should bo dropped as superfluous after a little prac- 
tice.] Sixty and fifty? Eighty and ninety? Forty- two and 
eighty- four? Thirty-six and eighty-two? Fifty-four and six- 
ty -two ? Seventy-eight and eighty-one ? A hundred and fifty 
and seventy ? [Explain again, if any hesitation here.] Two 
hundred and eighty and a hundred and sixty? Three hun- 
dred and sixty-five and two hundred and fifty-three ? 

2. Seventy from a hundred and forty? [A hundred and 
forty being Uie same as fourteen !//, this question is, in fact, 
■M.Ki'.n.\\- from fuitrtwiAy, which is seventy.] Ninety from a 
hundred and thirty ? Forty-two from a liuudred and twonty- 
six ? Fifty-four from a hundred and sixteen ? Seventy-eight 
from a hundred and fifty-nine? A hundred and sixty from 
fbur hundred and forty ? Three hundred and sixty -four from 
six hundred and eighteen ? 

3. Sixty and eighty, how many ? Seventy-three- and forty- 
five? Seventy-two and seventy-six? Thirty-six and ninety- 
three? Five hundred and forty-sis and two hundred and 
ninety-one ? Five hundred and forty-six and two hundred and 
ninety-two ? [Seven hundred and tkirlr.aily- eight, or, &e.j 
Three hundred and eighty-eight and two hundred and forty- 
one? [Five hundred and (?«eiwty-nine, or, &e.] Sixty from 
a hundred and forty ? [or f<ntrteenty.\ Forty-live from a hun- 
dred and eighteen ? [or df- f.-ii\ y-eight.'| Seventy-two from a 
hundred and forty-eight? Thirty-six from a hundred and 
twenly-Tiiue? [twelvety-nine.] Two hundred and ninety-two 
from eight Lurid red and thirty-eight? [seven hundred and 
;iLirteea;)-cig'it,] Three hundred and eighty-eight from six 
hundred and twenty-nine? [live hundred and twelvety-nine.] 

4. Ninety and eighty, how many ? Seventy-three and ,-ix'y- 
two ? Eighty-three and ninety-six ? A liuudred and til'iy-h/ir 
and two hundred and eighty-two? Three hundred and twenty- 
nine and two hundred and ninety ? Four hundred and twenty- 
two and five hundred and thirty-three? Ninety from a hun- 
dred and seventy? [sevenieonty.] Eighty from a hundred 
and seventy? Sixty-two from a hundred and thirty-five? 
[thirteen! y-tivc.] Eighty-three from a hundred and seventy- 
nine? [seventeen ty-nine.] Two hundred and eighty-two from 
four hundred and thirty-six ! [three hundred and thirteen; v- 
six.] Two hundred and ninety from six hundred and nine- 
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teen? [five hundred and eleventy-nine.] Pour hundred and 

twenty-two from a thousand and fifty-five? [nine hundred and 
fifteenty-five.J 

(>. Seventy aid! piijcf y, how many ? Sixty-two ;: rn. ! eighty-two ? 
Two hundred and thirty-sis and a hundred and eighiy-1 wo ? 
Two hundred and se vent y-mio anil two hundred and eighty-four? 
Sis hundred and ninety-live and -three hundred and seventy- 
three? Seventy from a hundred and thirty? [thirteen! v.; 
Sixty-two from a hundred and Ibriy-l'onr? Two hundred and 
eighty-two from lour hundred and eighteen? [throe turn J rod 
and eleven ty-eight.J Two hundred and seventy-one from five 
hundred and fifty-five? Sis hundred and ninety-five from a 
thousand and sixty-oidit. ' [nine hundred and six'ecuty- 
eight.j 

6. Si sty -three ami seventy-two, how many? Two hundred 
and fif'ty-lbur ami three hundred and sixty-five? Four hun- 
dred and seventy-two and two hundred and ti I'ty-iliree \ Eight 
hundred and- fifteen and a. hundred and ninety-four? Sixty- 
throe from a hundred and thirty-five ? 'Hwo hundred and 
fifty -four from six hundred and nineteen? Four hundred and 
seventy-two from seven hundred and twenty-five? A hundred 
and ninety-five from a thousand and nine? Might hundred 
and fifteen from a l.housa.nd and nine? 

7. Forty-two and ninety-three, how many? Two hundred 
and sixty-seven and three hundred and six.ty-oue ? Four hun- 
dred and forty-three and three bandied and ninety-four? Five 
hundred and seventy-eiifht and three hundred and sixty-one ? 
Forty-two from a hundred and thirty-live? Two hundred and 
sixty-seven front six hundred and twenty-eijrhl ? Three hun- 
dred and ninety-four from eight hundred and thirty-seven? 
Five hundred and .seventy- eight from nine hundred and tliirty- 

8. Seventy-six and forty-three, how many ? Two hundred 
and fifty-six and six hundred and eighty-three? Four hun- 
dred and ninety-six and two hundred and sixty-three? Eight 
hundred and seventy-six and ninety-three? Two hundred and 
forty-six and six hundred and eighty-three? Seventy-six I Vein 
a hundred and nineteen? Forty-three from a hundred and 
nineteen ? Six hundred and eighty-three from nine hundred 
and thirty-nine? Four hundred and ninety -sis from seven 
hundred and fifty-nine? Ninety-three from nine hundred 
and sixty-nine? Six hundred and eighty-three from nine hun- 
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dred and thirty-nine ? Two hundred and forty-si 
hundred and thirly-nine ? 



Section X. — Increase and Decrease by Large Numbers, the. 
Units causing a change in the Tens, and the Tens in the 
Hundreds. 

1. SEVENTY-nine and sixty-five, how many? Two hundred 
and thirty-nine and three hundred and eighty-five ? A hundred 
and fifty-nine and three hundrod arid eighty-five? Three hun- 
dred and seventy-nine and two hundred and eighty-five '. fnur 
hundred and fifty-nine ami four hundred and fifty-five? Sev- 
enty-nine from a hundred and .forty-four? Sixty-five from a 
hundred and forty-four? Three hundred and eighty-five from 
six hundred and twenty-four? Three hundred and eighty-fivo 
from five hundred and forty-four ? Two hundred and eighty- 
five from" sis hundred and sixty-four ? Pour hundred and 
fifty-five from nine hundred and fourteen ? Four hundred and 
fifty-nine from nine hundred and fourteen ? 

2. Sixty-three and eighty-seven, how many ? Two hundred 
and seventy -tii roe and ninety-seven ? Five hundred and 
twenty -three and two hundred and eighty-seven ? Seven hun- 
dred and fifty-three and two hundred and ?i -ay-seven? Six 
hundred and forty-three and two hundred and eighty-seven ? 
Seven hundred and fifty-three and two hundred and sixty- 
seven? Six hundred and forty-three and two hundred and 
eighty-seven? Five hundred and thirty-three and four hun- 
dred and sixty-seven '! Sixty-t.hreo from a hundred and fifty ? 
Evilly -seven from a hundred and fifty? Two hundred and 
seventy-three from three hundred and seventy? Two hundred 
and eighty-seven front eight hundred and ten ? Two hundred 
and sixty-seven from a thousand and twenty? Six hundred 
and forty-three from tune hundred and thirty? Four hundred 
and sixty-seven from a thousand? 

3. Fifty-six and sixty-seven, how many ? Two hundred and 
rixty-six. and a hundred and eighty-seven ? Three hundred and 
thirty-six and two hundred and eighty-seven? Four hundred 
and forty-six and two hundred and ninety-seven ? Flight hun- 
dred and ei<ihty--ix. and ii It y -seven ? Four hundred and seven- 
ty-sue and three hundred and eighty-seven? Fifty-six from a 
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hundred an J twenty-three ? Sixty-seven from a hundred and 
Uveiitv-i.hree ? A hundred and eighty-seven from four hundred 
and fifty-three? Three hundred and thirty-sis from six hun- 
dred and forty-three? Two hundred and ninety-seven from 
seven hundred and forty-three ? Fifty-seven from nine hundred 
and forty-three ? Three hundred and eighty-seven from eight 
hundred and sixty -tlir ee ? Four hundred mid seventy-six from 
eight hundred and sixty-three? 

4. Eighty-nine and thirty-six, how many? Two hundred and 
fifty-nine and two hundred and fifty- si x ? Five hundred and 
nineteen and three hundred and eighty-six ? Seven hundred 
and thirly-nine and two hundred and ninety -.six? Six hum] red 
and aixty-niiu! and two hundred and thirty -six ? Five hundred 
and forty-nine and four hundred and eighty-six? Thirty-six 
from a hundred and twenty-five? Eighty-nine from a hundred 
and twenty-live ! Two hundred and lil'ty-six from five hundred 
and lit't.een ? Three hundred and eighty-six from nine hundred 
and five? Two hundred and ninety-six from a thousand and 
thirty-live ? Six hundred and sixty-niue from nine hundred 
and five ? Pour hundred and eighty-six from a thousand and 
thirty-five ? Five hundred and forty-nine from a thousand and 
thirty -five ? 

5. Twenty-seven and ninety -four, how many ? Three hun- 
dred and thirty-seven and three hundred and sixty-four ? 
Five hundred and seventy-seven and three hundred and fifty- 
four? Two hundred and seven and two hundred ;iud ninety- 
four? Three hundred and sixty-four and two hundred and 
forty-seven? i\ met.y-fbur from a hundred and twenty-one? 
Twenty-serai from a hundred and twenty-one? Three hun- 
dred and thirty-seven from seven hundred and one? Three 
hundred and tifty-four from nine hundred and thirty-one ? Two 
hundred and ninety-four from five hundred and one? Two 
hundred and forty -.seven from six hundred and eleven? Three 
hundred and sixty-four from six hundred and eleven ? 

b'. Thirty-four and eighty-eight, how many? Two hundred 
and sixty-four and a hundred and (ift.y-r.ight ? Three hundred 
and ninety-four and two hundred and sixty -eight ? A hundred 
aud seventy-four arid two hundred ami seventy-eight? A hun- 
dred and fourteen and six hundred and eighty-eight ? Thirty- 
four from a hundred and twenty-two? Eighty-eight from a 
hundred arM twenty-twd ? Two hundred ami sixty-four from 
four hundred and twenty-two? Three hundred and ninety- 
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four from sis hundred and sixty-two ? Two hundred and 
sevenly-eight from four hundred and fifty-two? A hundred 
and fourteen from eight hundred and two ? 

7. Thirty-four and nineteen, how many 1 Ninety-four and 

ninety-nine ? Two hundred and skly-lour and two hundred 
and tliirty-nine ? Five hundred and twenty-four and three 
hundred and eighty-nine? Two hundred and aivi'tilj-lliur and 
three hundred and sixty-nine? Six hundred ;uid e;ghty-ibur 
and two hundred and forty-nine? A hundred and four and 
Ihree hundred anil ninety-nine? Thirty-four from lifty-three ( 
Nineteen from fifty-three? Ninety-four from a hundred and 
niuoiy -three? Two hundred and sixty-four from five hundred 
and three? Three hundred and sixty-nine from six hundred 
and im-ty-threc? Two hundred and forty-nine from nine hun- 
dred and thirty- three I A hundred and four from five hun- 
dred and three? Three hundred' and ninety-nine from five 
hundred and three ? 

8. Sixty-five and forty-seven, how many ? Thirty-five and 
a hundred and eighty-seven ? Two hundred and sixty-live and 
three hundred and seventy-seven? Four hundred and ninety. 
five and five hundred and forty-seven? A hundred and fifteen 
and two hundred and ninety-seven S Three hundred and forty- 
five and a hundred and sixty-seven ? Two hundred and ti^htv- 
five and six hundred and forty-seven ? Sixty -live from a hun- 
dred and twelve ? Forty-seven from a hundred and twelve ? 
Two hundred and sixty -five from six hundred and forty-two ? 
Four hundred and ninety-five from a thousand and forty- two ? 
Three hundred and forty-five from five hundred and twelve ? 
Six hundred and forty-seven from nine hundred and thiHv- 
two? Two hundred and eighty-five from nine hundred and 
thirty-two ? 

9. Thirty-six and eighty- eight, how many ? Two hundred 
:;T)d fid) -sis and sevenly-eiglit ? Three hundred and forty-six 
and a hundred and seventy-eight ? \ hundred and ninety-six 
and four hundred and eighteen? Sis hundred and forly-six 
and three hundred anil (Uiy-eight ? Two hundred and sixteen 
and three hundred and eighty-eight < Five hundred and twen- 
ty-six and three hundred and ninety-eight i Thirty-six from a 
hundred snid iwenty-tbur? Kigiity-^ighl from a hundred and 
twenty -four ? Two hundred and iii'ty-s-is from three hundred 
and thirty-four ? Three hundred and frtrlv-six from five hun- 
dred and twenty-four? A hundred and nim;!y-six from six 



, y Google 



SECT. XI.] ORAL ARITHMETIC. 41 

hundred ami fourteen ? Three hundred and fifty-eight from a 
thousand and four ? Three hundred and eighty-eight from sis 
hundred and four ? Three hundred and ninety-eight from nine 
hundred and twenty-four ? Five hundred and twenty-six from 
nine hundred and twenty-four? 

10. Forty-five and seventy-five, how many ? A hundred and 
twenty-five and a hundred and ninety-five ? Sixty-five and 
eighi hundred and eighty-five ? Two hundred and thirty-five 
and three hundred and «:ven',y-live? Six hundred and fifty- 
five and three hundred and forty-five? Eight, hundred and 
sixty -fire and a hundred and seventy-five? Four hundred and 
ri.veiity-live and two hundred ;ind eigufv-iive ? Fort y-live from 
a hundred and twenty? Eighty-five from a hundred and 
twenty? A hundred and twenty-five from three hundred and 
twenty? Sixty-five from nine hundred and fifty? Two hun- 
dred anil thirty-Jive from six hundred aud ten ? Six hundred 
and fifty-five from a thousand ? Eight hundred and sixty-five 
from a thousand and forty? Four hundred and seventy-live 
from seven hundred and sixty? Two hundred and eighty-five 
from seven hundred and sixty ? 



Section XI. — Miscellaneous. 

1. JVinetv-seven and sis, how many ? A hundred and forty- 
four and two hundred and forty- t.h rue ? Two hundred and 
sixty-fivi": and three Inn id red and seventy-two? -Five hundred 
(imfnmeiy-seven and two hundred and forty-eight? Two hun- 
drt'd and sixfv-five and six hundred aud fhrty-seven ? Two 
hundred and fifty-eight and four hundred and fifty-seven? Sis 
from a hundred and three ? Ninety-seven from a hundred 
and three? A hundred and forty-four from three hundred and 
eighty-seven ? Three hundred and seventy-two from six hun- 
dred and thirty-? even < Two hundred and forty -eight from 
eniht hundred and forty-five? Six hundred and forty-seven 
from nine hundred and twelve ? Four hundred and fifty-seven 
from seven hundred and fifteen? Two hundred and fitty-ei^Mt, 

from seven hundred and fifteen? 

2. Seventy-five ami eighty-seven, how many? Two hundred 
and five and three hundred and ninety-seven ? Three hundred 
and fifty-four and five hundred and twenty-three? Two hun- 

4* 
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dred and sixty-eight and seven hundred and Ihiriy-six? Three 
hundred and thirty-two and two hundred atul hl'ly-four? Four 
hundred and twenty-nine and three hundred and eighty-eight? 
Sevenl v-fivc from a hundred and sixty-two ? Eighty^seveu 
from a hundred aud sixty-two? Three hundred and ninety- 
seven from sis hundred and two ? Five hundred and twenty- 
tliree from eight hundred and seventy-seven ? Seven hundred 
and thirty-sis from a thousand and four? Two hundred and 
fitly- four from five hundred and nighty-six? Three hundred 
and eighty-eight from eight hundred lisi'.I seventeen? Three 
hundred and twenty-nine IVoin eight hundred and seventeen? 

3. Thirty-six and nmeiy-eighl, tiow many? Four hundred 
sind eleven and two hundred and seventeen? Five hundreil and 
thirty-six and two hundred and eighty-eight? Three hundred 
and five and six hundred and eighteen? Five hundred and 
fifty-two and four hundred and eighty-nine? Sis hundred and 
Ihirty-seven and two hundred and eighty-eight? Thirty-si^ 
from a hundred and thirty-four? Ninety-eight from a hundred 
and thirty-four ? Two hundred and seventeen from six hundred 
and twenty-eight ? Two hundred ami eighty-eight from eight 
hundred and twenty- (bur ? ' Six hundred and' eighteen from nine, 
hundred and twenty-three ? (''our hundred and eighty-nine from 
a thousand and forty-one ? Two huudroil and elgnly'-eiiiht from 
nine hundred and twenty-five ? Sis hundred and thirty-=i;vim 
from nine hundred and twenty-five? 

4. Ninety-eight and seventy-four, how many ? Three hun- 
dred and iil'ly-^even and three hundred and sixty-two? Two 
hundred and forty-eight and three hundred and eiglitv-h've > 
five hundred and twenty-six and (bur hundred and twenty-one? 
Seven hundred and thirty-eight and two hundred and eighty- 
nine ? Sevenly-li/.ir from a }iu;n'lrud mid seventy- tw'O ? Ninety- 
eight from a hundred and seventy-two? Three hundred and 
sixty-two from seven hundred and nlueieeu? Three hundred 
and eighty-live from six hundred and forty-three? Four hun- 
dred and twenty-one from nine hundred and forty-seven? Two 
hundred and eighty-nine from a thousand and twenty-seven ? 
Seven hundred and thirty -eight from a thousand and twenty- 
ueven? 

5. Seventy-tno and nineiy-iiine, how many? A hundreil and 
fifty-six and a hundred and forty-two? A hundred and fifty- 
six and two hundred and eighty-seven ? Two hundred and 
seventy-six and three hundred and forty -eight ? Eight hundred 



, y Google 



US,. I,.] 0, 

and seventeen and two hundred ami fifteen? A hundred and 
forty-six and two hundred and twenty-two? Three hundred 
and ttfiy-seven and two hundred and tony-nine? Nir.oly-uiiie 
from a hundred and s.evenly-one? Seventy-two from a hundred 
and seventy-one? A hundred ami forty-two from two liundrod 
and ninety-eight ? Two liundrod and eighty-seven from lour 
hundred and forty-three? Three hundred and forty -eight from 
sis hundred a.nd twenty-four? Two hundred and fifteen from 
a thousand and thirty -two? A hundred and forty-six from 
three hundred and sixty-eight? Three hundred and 'fifty-seven 
from six hundred and sis? 

6. Sixty-five and thirty-four, how many ? A hundred and 
twenty-six and two hundred and thirty-seven? Two hundred 
and iifiy-fiiur and three hundred and sixty-seven? Four hun- 
dt'ud and thivty-eisht and two hundred and twenty-one? Six 
hundred and ibrty-five ati'l three hundred and twenty-seven? 
Two hundred and fifty-lour and six hundred and seventy-one? 
Sixty-five from ninety-nine? Thirty-four from ninety-nine? A 
hundred and twenty-six from three hundred and sixty-throe? 
Two hundred and fifty-four from six hundred and twenty-one.? 
Four hundred and thirty-eight from six hundred and fifty-nine ? 
Six hundred and forty-five from nine hundred and seventy-two? 
Two hundred and fifty-four from nine hundred and twenty-five? 
H : x. hundred and sovenfv-oue from nine hundred and twenty- 
five? ' 

7. Twenty-seven and thirty -three, how many? A hundred 
!i:id fifty -.six anil :i hundred and fifty-nine? Two hundred and 
tliirty-eijfht arid three hundred and seventy-nine? Two hun- 
dred and sixty-live and a hundred and twenty-one? Four hun- 
dred and forty-six and three hundred and thirty-two ? Five 
hundred and twenty-seven and two hundred and eighty-eight ? 
Six hundred and ninety-two and a hundred and seventeen? 
Twenty-seven from sixty i Thirty-three from sixty ? A hun- 
dred and fifty-six from three hundred and nine? Two hundred 
and thirty-eight from six hundred and seventeen? Two hun- 
dred and sixty-five from three hundred and eighty-six ? Four 
hundred and forty-six from seven hundred and seventy-eight'? 
Five hundred ami twenty-seven from eight hundred and fif- 
teen? Six hundred and ninety-two from eight hundred and 

8. Thirty-nine and filly-eight? A hundred and sixty-five 
and two hundred and thirty-nine ? Five hundred and twenty - 



, y Google 



44 ORAL ARITHMETIC. [CHAP. L 

three and three hundred and sixty-six ? Two hundred and 
forty-five aiid a hundred and eighty-nine? Six hundred and 
twenly and lour hundred and twenty-six ? Five hundred and 
eight and four hundred and ninety-nine? A hundred and 
sixty-two and three hundred and eighty-nice ? Thirty-nine from 
ninety-seven? Fifty-eight from ni nety- seven ? A hundred and 
sixty-five from four hundred and four ? Five hundred and 
iwiiih-lhrt'o from eight hundred and eighty-nine ? Two hun- 
dred and forty-five i'rom four hundred and lldi'ly-four ? Six 
hundred and twenty from eijdit. hundred and forty-six? Five 
hundred and eight from a thousand and seven? A hundred 
and si sty -two from live hundred and iifiy-one? Three hundred 
and eighty-nine from five hundred and fifty-one ? 



[In the questions requiring suUraction below, the teacher 
can either direct hi* pupil" to trite the smaller number from 
the sum of the larger, or to subtract them separately. The 

former is 'die easier method ; the latter will insure more mental 
discipline.] 

1. Two, and three, aud five, how many ? Five, and four, 
and eight? Six, and nine, and ten? Fourteen, and nine, aud 
five? Sixteen, and fourteen, and eight, less .six? Twenty, and 
eight, less five, and thirteen? From ten take five and three ? 
From ten take two and three ? From ten take two and five ? 
From seventeen take frigid ami four? From seventeen lake 
live and four ? From seventeen lake eight and five? From 
twenty -live take nine and ten ! From twenty-five takesix and 
nine? From twenty-five take six and ten? From twenty - 
oL'h' take nine and live '! From twenty -eight take fourteen and 
nine? From twenty-eight take fourteen and five? From 
thirty- two fake fourteen and eight less sis? From thirty-two 
take sixteen and fourteen? From thirty-two take sixteen and 
eight less six? From thirty-six take eight less five, and thir- 
teen? From thirty-six take twenty, and eight less five? From 
thirl y-sis take twenty and thirteen ? 

2. Four, and five, and three, and eight, how many ? Sis, 
and seven, and four, and thirteen less nine ? Seventeen less 
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three, and five, ami eight, loss four? Nine, and eighteen le.ss: 
seven, and eight, and sis? From twenty, take five, ami three, 
and eight? From twenty, take four, and five, mid three 
From twenty, take four, and five, and eight? From twenty, 
take four, and three, mid eight? From twenty-one, take se"-" 
and four, and thirteen less nine? From twenty -one, take 
and seven, and four? From twenty-one, take .six, and se 
and four? From twenty-one, take six, and seven, and thirteen 
less nine? From thirty-one, take live, and eight, and four* 
From thirty-one, take seventeen ie>s three, and five, and eight ? 
From thirty-one, take seventeen less throe, and five, and four? 
From thirty-one, take seventeen less three, and eight, and (bur? 
From thirty-four, take eighteen less seven, and eight, and sis? 
From thirty-four, take nine, and eighteen less seven, and eigEtt ? 
From ihirly-lbur, take nine, and eighteen less seven, and sis? 
From thirty-lour, take nine, and eight, and six? 

3. Seventeen, and eight, and twenty-four less nine, how 
many? Seventeen, and six, and thirty-five less .seven? Twenty- 
three, and thirteen, and fifteen less seven? A hundred and 
five, and eight, and seventeen less three'! From forty, take 
seventeen, and eight ? From forty, take eight, and twenty-four 
less nine? From forty, take seventeen, and twenty-tear less 
nine? From fifty-one, take seventeen, and sis? From lil't.y- 
one, take sis, and thirty-five less seven ? From fifty-one, take 
seventeen, and thirty-five less seven? From forty -four, take 
twenty -three,- and thirteen ? From forty-four, take thirteen, 
ntnl fifteen less seven? From forty-four, take twenty-three, 
and fifteen less seven? From a hundred and twenty -seven, 
take eiu'hl, and seventeen less three I From a hundred and 
twenly-.seven, take a hundred and five, and eight? From a 
bundled and Iwenty-seven, lake a hundred and live, and seven- 
teen less three? 

4. Fourteen, and eighteen, and fifteen less four, how many ? 
Thirty-four, and twenty -sis less five, and seventeen ? Forty- 
seven, .and fourteen less three, ami thirty-two? Fifteen, and 
:tventy-fimr, anil six, and eight? From Ibrly-three, take iour- 
,een, and eighteen? From forty-throe, take eighteen, and fit 

less four? From forty-three, lake fourteen, and fifteen 
four? From seventy-two, take thirty-tour, and twenty-sis 
five? From seventy-two, take twenty-sis less five, and 

seventeen? From seventy-two, take thirty-four and seventeen ? 

From ninety, take forty -seven, and fourteen less three? From 
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ninety, take forty-seven and thirty-two? Prom ninety, take 
fourteen less three, and thirty-two ? From fifty-three, take 
fifteen, and twenty- four, and six ? From fifty -three, take Uvoi.lH- 
four, and six, and eight? From fifty-three, take fifteen, and 
sis, and eight? From fifty-three, take fifteen, and twenty-four, 
and eight ? 

5. Seventeen, and four, and sixteen, and five, how many ? 
Twenty-three less eight, and twenty-nine less seven, and thir- 
teen? Seventeen less four, and eighteen less two, and eight ? 
Fourteen, and fifteen, and seventeen, rind nine? From forty- 
two, take seventeen, and lour, and sixteen? From forty-two, 
take four, and sixteen, and five? From forty-two, take six- 
teen, and live, arid seventeen < From fbrly-two, take five, and 
seventeen, and four? From forty-two. take seventeen, and 
sixteen, and live? From forty-two, take seventeen, and four, 
and five? From fifty, take twenty-three less eight, and twenty- 
nine less seven ? From fifty, take twenty-nine less seven, and 
thirteen? From fifty, take thirteen, and twenty -tit roe less 
eight? From thirty-seven, take seventeen less four, and eight 
less two ? From thirty-seven, take eighteen less two, and oiirlit ? 
From thirty-seven, take seventeen less four, ami eight ? From 
fifty-five, take fourteen, and fifteen, and seventeen? From 
iifty-five, lake fifteen, and seventeen, and nine? From sixty- 
five, take seventeen, and nine, and fourteen ? 

6. Thirteen, and sixteen, and twenty-five less six, how many ? 
Fourteen, and eighteen, and three, and nine? Twenty -seven, 
and thirty-two, and fifty-one, and four ? Sixteen, and fourteen 
less five, and four, and seven ? From forty-eight, take thir- 
teen, and sixteen? .From forty-eight, take sixteen, and twenty- 
five less six ? From forty-eight, take thirteen, and twenty-five 
less six? From forty-four, take fourteen, and eighteen, and 
three ? From forty-four, take eighteen, and three, and nine ? 
From fori y- four, take three, and nine, and fourteen? From a 
hundred and fourteen, take twenty-seven, and thirty-two, and 
fifty-one ? From a hundred and Iburteen, take thirty -two, 
u no lil'ly-one, anil four; Front a hundred and fourteen, lake 
fifty-one, and four, and tvrenty-seven ? Front a hundred and 
fourteen, take (bur, and l.weuty-scven, and thirty -two ? From 
thirty-six, take sixteen, and fourteen less five, and four ? From 
Ihirty-six, take fourteen loss live, and four, and seven? From 
thirty-six, take four, and seven, and sixteen? From thirty- 
six, take seven, and sixteen, and fourteen less five? 
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Section XIII. — Practical Questions. 

1. John had four corns; his father gave him six more; each 
of his two brothers gave him three ; and lie then boughl soivie 
apples for five cents. How many cents had he left ? How do 
you know? [Let the pupil explain the process for each ques- 

2. A man, who had twenty-five dollars, bought a barrel of 
flour for seven dollars, some sugar for three, and some coffee 
for two. How much had he left ? 

3. From Brandon to Pittsfbrd is eight miles ; from Fitteford 
to Rutland, eisrlit miles ; from Rutland to Clarendon, six miles; 
from Clarendon to Wallmgford, three miles. How many miles 
from Brandon to Wallingford ? 

4. A man travelled front Washington to Rockville, fourteen 
miles; from Rockville to Bonecn Crook, sis miles; from Sen- 
era Creek to Little Bonce;!, four miles; and thence back to 
Bcrera Uveek. How many miles, did ho trisvd, and how far was 
he then from Washington ? 

5. A hoy bought a box for twenty cents; he paid sis cents 
to have it varnished, and then sold it for twenty-nine cents. 
Did he gain or lose by his bargains, and how much ? 

6. William bought twenty pom-lies lor I w only-five cents ; he 
sohl twelve of them for two cents apiece, a.nd the rest for one 
cent apiece. Did he gain or lose by ids buri-abu, and how much ? 

7. A boy bought a peck, of apple-, and found there were just 
twenty -five, lie .gave four to each of hid two brothers, put 
throe in his pocket, and divided the remainder between his two 
sisters. How many did each of the sisters get? 

8. Throe brothers went io an orchard for apples. John got 
three ; William, five ; and James, ten. Their mother told 
.lames to give a part of his apples to hi.i brothers, so that each 
might have the same number. How many Imd tiny altogether < 
how many did each have after they were equally divided ? :md 
how many did James give to John, and how many to William ? 

9. A man went out to eoileet some debt.;, and to make some 
purchases. He got, fifty dollars from Mr. A., and thirty-five 
dollars from Mr. B. He tben bought a barrel of flour lor 
seven dollars, fifty pounds of sugar for lour dollars, and a quar- 
ier of beef lor six dollars. How many dollars had he left? 

10. John had twenty plums. He gave six to each of his 
two brothers, and six to his cousin Edward. He then went 
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into the house, and got twelve more, and gave each of the 
three boys two apiece. How many hart ho then left for him- 
self? 

11. A boy had seventeen nuts; another gave him three; 
another seven ; another five ; and another gave him enough to 
make his number forty. How many did this last boy give him ? 

12. Sis men bought a horse for seventy dollars. The first 
gave twenty-throe dollars; the second, fifteen ; the third, twelve ; 
the fourth, nine ; the fifth, seven. How much did the sixth give ? 
and how much did the firs! givo more than he ? 

13. A man bought a horse for eighty dollars, and paid fif- 
teen dollars So r keeping him. He let the horse enough to 
receive twenty dollars, and then sold hint iiu- eight y-tlirco dol- 
lars. Did he gain or lose by the bargain, and how much? 

14. A man bought a horse for a hundred and twenty dol- 
lars; a wagon for fifty dollars; a harness for the some, for 
twenty-five dollars. He afterwards sold the whole for two 
hundred dollars. Did he lose or gain, and how much 1 



Section XIV. — Incrmsr. awl. Din-rase hy Equal Numbers ; 

or. Mnlliplica./io/i and Division, 

[Is the four lessons that follow, show the aggregate numbers 
on the I'ramc, and let the pupils divide them by the rye alone. 
But, whore this does not suffice, the teacher, or one of the 
class, may orea -ion ally separate them by the fingers. The 
smaller numbers can he readily squirmed hy the eye, and (his 
should be the chief resort, especially in reviewing.] 

1. How many twos in four? How many are twice two, 
then? How many twos in sis? Three twos, then? Two 
threes? How many twos in eight? l.'our twos, then? Two 
fours? How many twos in ten? Five twos, then ? Two lives i 
How many twos in twelve ? Sis twos, then ? Two lilies "'. 
How many twos in fourteen? Seven two-, then? Two sev- 
ens? How many twos in sixteen? Eight two-, then? Two 
eights? How many twos in eighteen? Nine twos, then? 
Two nines? How many twos in twenty ? Ten twos, then? 
Two tens ? How many twos in twenty-two ? Eleven twos, 
then ? Two elevens ? How many twos in twenty-four ? Twelve 
twos, then ? Two twelves? 

2. How many threes in six ? Two threes, then ? Three 
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twos? How many threes in nine? Three threes, then ? How 
many threes in twelve ? Four threes, then ? Three fours ? 
Threes in fifteen ? Five threes, then ? Three fives ? Threes 
in eighteen ? Sis threes, then ? Three sixes ? Threes in 
twenty-one ? Seven threes, then ? Tkree sevens ? Threes in 
twenty-four ? Eight threes, then ? Three eights ? Threes in 
twenty-seven ? Nine threes, then ? Three nines ? Threes in 
thirty ? Ten threes, then ? Three tens ? Threes in thirty- 
three? Eleven threes, then? Three elevens? Threes in 
thirty-six ? Twelve threes, then ? Three twelves ? 

3. How many fours in eight? Two fours, then? Four 
twos ? Fours in twelve ? Three fours, then ? Four threes ? 
Fours in sixteen ? Four fours, then ? Fours in twenty ? Five 
fours, then ? Four fives ? Fours in twenty-four ? Six fours, 
then? Four sixes? Fours in twenty-eight? Seven fours, 
then? Four sevens? Fours in thirty-two? Eight fours, 
then? Four eights? Fours in thirty-six ? Nine fours, then ? 
Four nines ? Fours in forty ? Ten fours, then ? Four tens ? 
Fours in forty-four? Eleven fours, then? Four elevens? 
Fours in forty-eight ? Twelve fours, then ? Four twelves ? 

4. How many fives m ten? Two fives, then? Five twos ? 
Fives in fifteen ? Three fives, then ? Five threes ? Fives in 
twenty? Four fives, then? Five fours? Fives in twenty- 
five? Five fives, then? Fives in thirty? Six fives, thou? 
Five sixes? Fives in thirty-five? Seven fives, then? Five 
sevens? Fives in forty? Eight, fives, then? Five eights? 
Fives in forty-five? Nine lives, then ? Five nines? Fives 
in fifty? Ten fives, then? Five tens? Fives in fifty-five? 
Eleven fives, then ? Five elevens ? Fives in sixty ? Twelve 
lives rlicri ? Five twelves? 

5. Two sixes are how many? Three sixes; ano;her six? 
Four sixes ; another six ? Five sixes ; another six ? Six sixes ; 
another six ? Seven sixes ; another six ? Eight sixes ; an- 
oOier six. > Nins sixes ; another six? Ten sixes; another six? 
Eleven sixes; another six ? Twelve sixes; another six? 

6. Two sevens, how many ? Three sevens ; another seven ? 
Four sevens; another seven? Five sevens; another seven? 
t^ix sirvi'ns ; another .wven? Eight, sevens; another seven? 
Nine sevens; another seven? Ten sevens; another seven? 
Eleven sevens ; another seven ? Twelve sevens; another seven ? 

7. Two eights, how many? Three eights; another eight ''. 
Four eights; another eight? Five eights; another eight? 
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Six eights; another eight? Seven eights; another eight? 
Eight eights; another eight? Nine eights; another eight? 
Ten eights; another eight? Eleven eights; another eight? 
Twelve eights ; another eight ? 

8. Two nines, how many? Three nines; another nine? 
Four nines ; another nine ? Five nines ; another nine ? Six 
nines; another nine? Seven nines; another nine? Eight 
nines; another nine? Nine nines ; another nine ? Ten nines; 
another nine? Eleven nines; another nine? Twelve nines; 
another nine? 

9. Two tens ? Three tens ? Four tens ? Five tens ? Six 
tens ? Seven tens ? Eight tens ? Nine tens ? Eleven tens ? 
Twelve tens ? 

10. Two elevens? Three elevens? Pour elevens? Five 
elevens? Sis elevens? Seven elevens? Eight elevens? Nine 
elevens ? Ten elevens ? Eleven elevens ? Twelve elevens ? 

11. Two twelves? Three twelves; another twelve ? Four 
twelves; another twelve ? Five twelves ; another twelve? Six 
twelves; another twelve? Seven twelves; another twelve? 
Eight twelves ; another twelve ? Nine twelves ; another twelve? 
Ten twelves; another twelve? Eleven twelves ; another twelve ? 
Twelve twelves ; another twelve? 

[This section will require mere frequent repdilion than the 
others. Omit, in reviewing, the words " another six," " another 
seven," &c.] 



Numbers are not always expressed in words. What are 
ciiiki-.l jiixiiri-.s, iiro i'ri:i|i.ii'ii:ly used for that purpose. These 
figures lire only Time in number, as may be seen below. They 
should be well studied, so as to he readily known, wherever 
they may appear. 

1, stands for one. 6, stands for six. 

2, " " two. 7, " " seven. 
<S, " " three. 8, " " eight. 
4, ■' " four. 9, " " nine. 

These are all the figures that stand for numbers. But how, 
then, do we manage, when we wish to use a number larger than 
nine ? The .same figures are used, only they are put in a dif- 
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fcrcnt place. Every figure becomes tea-fold greater by being 
removed owe place to the left. Thus, the figure] stands ltir 
one, when alone, or at the right hand of other figures; for ten, 
when placed the second from the right,; and for a hundred, or 
It.n limes >e?i, when it stands the third from, the right. Thus, 
the three figures below, 

111 
stand for one hundred and eleven (or one-teen) : the first figure 
on the left Btandiug for one hundred, the second for one ten,, 
the third for a single one. It is the same with all the other 
figures. Thus, 

444 
stands for /oar hundred and/orty- (or four tens) four ; and 

666 
stands for six hundred and sixty-six. 

These places for the figures are called ranks, or orders, and 
are rockoned from the right. Every figure placed in the first 
order, stands for as many ones, or units, as it represents ; when 
placed in the second order, for as many tens, or teen; and for 
as many hundreds when it stands in the third order. A figure 
placed in the next order to the left (the fourth order) would 
stand for so many thousands, each of which is equal to ten 
hundred. Thus, in the following number, 

4536 
the 4 stands for so many thousands, the 5 for hundreds, the 
3 for ty, or tens, the 6 for units, or ones. The whole number 
should be read thus : four thousand, five hundred, and thirty- 

This is very much like the arrangement of the Frame. [Ex- 
emplify on the frame.] A single bead on any of the upper ten 
wires stands for one. Each row of beads stands for ten, any 
one of which i< called teen, if units- be added to it. Each bead 
on the lower row stands for 100, and the whole row, of course, 
for ten hundred, which is a thousand. Each of these numbers 
increases tenfold, just as the figures do from the place in which 
they stand. 

[Let the following figures now be written vertically on the 
slate or blaek'so;iid, rind ti.'snuvl repeatodlv by the class till thev 
axe familiar. 79638514 2.] 

But it is frequently necessary to write a number in which 
one or more of the orders is wanting: for example, two thou- 
sand and fifty-four. Here we must have four places, or orders, 
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to represent thousand, and yet we have only three figures, viz., 
2 for two thousand, 5 for fifty, and 4 for four. In all such 
rases, we use this character, 0, which is called cipher or nolh- 
i/ii*. V.erau-jj it stands Ptr nothing. Our number, two iSiou-saml 
and (il'ty-l'uui'. becomes 2054. There are no hundreds, you 
perceive, and the fills that plane. Had it not been put there, 
the 2 would have stood in the third order, and thus represented 
'1 hundred inslea.d of two thousand. The cipher, accordingly, 
is sometime* called figure of place, because it is only used to 
show the place of the other figures. 

Take notice, however, that a cipher is useless unless it occu- 
pies the place of units, or stands bciweco :\ significant figure 
and the place of units. Thus, if we wish to write three hun- 
dred and seyLUii.y-!uu[', the cipher is not wanted, although there 
are only three figures, because each figure can stand in its 
proper order, 374, without any cipher. But a cipher must be 
used in expressing two hundred and five, since we have only 
two figures, while the hundred is in the third order. Accord- 
ingly the number is written 205. For a similar reason, the 
number three thousand and forty-five must be written with a 
cipher, 3045. 

Write the following numbers in figures on the slate or black- 
board, and then read them over without the book : 

1. Four hundred and thirty-five. 

2. Two thousand, six hundred, and four. 

3. Three thousand, and forty-two. 

4. Sis thousand, three hundred, and seventy-six. 

5. Pour thousand, four hundred, and forty-four. 

6. Two hundred and three. 

7. One thousand and twelve. 

Sometimes one thousand is considered as ten hu?idred, as in 
the following r 

8. Fifteen hundred and sisty, 
0. Eighteen hundred and two. 

[Specimen of questions to the class on the above numbers, 
when they have changed them from words to figures on the 
blackboard or slate.] 

For No. 1. — What does the 4 stand for ? [Point to the 
figures as they are spoken.] Why hundreds ? The 5 ? Why 
units ? The 3 ? Why ty, or tens ? 

No. 2. — What is the value of the 2 ? The 6 ? The 4 ? 
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What rank does tbe cipher occupy ? "Why ? Ans. Because 

No. 3. — What is the value of the 3? The 4? The 2? 
What rank doea the cipher occupy here ? Why ? 

No. 4. — Why is tin': re no cipher in this number ? 

No. 5. — What is the value of the first figure on the right ? 
Why ? The fourth from the right ? Why thousands ? The 
third ? Why ? How many times is the third greater than r lie 
eecond? The third than the first? The fourth than, the 
second? The fourth than the third? The fourth than the 
first ? How many times is the first contained in the second ? 
In the fourth ? In the third ? How many times is the second 
contained in the fourth ? In the third ? How many times is 
the third contained in the fourth ? 

No. 6. — What is the use of the cipher here? Why is 
there none in the place of thousands? Ans. Because the 
cipher Is ukcIc-.?, unless it elands, Ac. [Siiow this principle hy 
an example on the blackboard.] Does the cipher stand for 
any number ? What would this number be, if the cipher were 
omitted ? If another cipher were placed beside the first , thus : 

S place one] what effect would it produce on the 2 ? Ans. 
te value would be fold. What eflect would be produced 

on the 3? If a cipher were placed after the 3 [place one|. 
what effect would be produced on the nuniber ? Would both 
the 2 and 3 be increased tenfold ? 

No. 7. — II" another cipher were introduced between the two 
Is, what effect would be produced, that, is, what figures would 
change their value ? Add a cipher after the 2, and then say 
What chang? is. thus produced, on each figure severally, and on 
the whole number ? 

No. 8. — What effect would a cipher produce on this num- 
ber, if placed to the left, of the 1 ? To the right of the 1 ? 
Between the 5 and (i ? After the 6? 

No. 9. — What, effect, would a cipher produce on this num' 
her, if placed to the left of the 1 ? On its right ? Beside the 
other cipher? To the right of the 2 ? 

How many are 10 times 26? How many tens In 2050? 
How many hundreds in :'500 ? How many tens in 3700 ? How 
many hundreds in 2000? Tens in 540? Tens in 270 ? 

[While proceeding with the following sections, the class 
should still be exercised in notation and numeration, as above, 
varied till the subieet is perfectly familiar.] 
5* 
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Section XVI. — Multiplication by Higher Numbers. 

1. How many are 12ty ? Ans. A hundred and twenty. 
Why? Because lOty are a hundred, and 2ty are twenty. 
How ukiuv are 15ty, then ? How many are 13ty ? 16ty ? 
18ly? 17ty? 14ty> 1% ? 

2. How many are 20ty ? Ans. Two hundred. Why ? Be- 
cause each of the lOly make a hundred. How many are 24ty? 
27ty? 23ty? 36ty? llty? 45ty? 72ty ? 69ty? 37ty ? 
84ty? [Continue ;jiiJ extend similar questions till sufficiently 
familiar.] 

3. How many are lOOty ? Ans. A thousand. Why ? Be- 
cause !// means tens, and ten times 100 are a thousand. How 
many are 160ty? 140ty? 170ty? 24Qty? 110ty?520ty? 
370ty ? [Continue and extend till iamiliar.] 

4. How many are 124ty? Why.' 356ty? Why? 247ty? 
56%? 116ty? 218ty? 311ty? &e. 

[In reviewing, these questions should be varied by asking, 
How many are 10 times 12, 16, 84, 270, &c, in place of 12ty, 
16ty, 84ty, 270ty, &&] 

5. How many are 2 times 20 ? Why ? Because, as 2 times 
2 are 4, 2 times 2ty are 4ty. How many are 2 times 30 ? 
50? 40? 70? Why? Because, as 2 times 7 are 14, 2 times 
7t.y must be 14ty. 60? 90? 80? 

6. How many are 3 times 20 ? 40.? Ans. 12ty or 120. 
50? 30? 70? 90? 60? 80? 

7. How many are 4 times 20 ? 50? 30? 60? 40? 90? 
70 ? 80 ? 

8. How many are 5 times 20 ? 90? 30? 70? 60? 40 
80? 50" 






many a 



60? 40? 50 



30 ? 1*0 ? 70 ? 

11. How many are 8 times 20 ? 30 ? 90 ? 70 ? 50 
80? 60? 40? 

12. How many are 9 times 20 ? 90 ? 60 ? 70 ? 40 
80? 50? 30? 

13. How many are 2 times 13 ? How do yon know? Ans. 
Because 2 times 10 are 20 and 2 times 3 are 6. [In oral 
arithmetic, the higher order should always be multiplied first, 
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because the figures are thus taken in their natural order, but 
chiefly because in practice it is found more easy and conven- 
ient.] 2 times 14? Why? [Repeat ivliv alter the questions 
that follow, till the reasoning is perfectly familiar.] 2 times 
15? 16? 24? 27? 34? 45? 17? 47? 28? 19? 39? 
14. How many are 3 times 13 ? 15? 14? 16? 19? 17? 
21 ? 18 ? 24 ? 37 ? "Why ? Because 3 times 30 are 9ty, 
and 3 times 7 are 2ty one ; together llty one, or a hundred 
and eleven. 3 times 54 ? Why ? 72 ? Why ? 87, &e. ? 
96? 38? 34? 37? 



15. How many are 


4 times 13? 19? 26? 54? 18 


2? 87? 9(1? 38? 


34? 87? 53? *62? 99? 79 


i? 56? 49? 




16. How many are 


5 times 15? 13? 17? 26? 22 


i? 32? 47? 73? 


31? 54? 27? 85? 96? 74? 


17. How many are 


6 times 13? 18? 15? 17? 19 


t? 36? 28? 72? 


69? 93? 77? 65? 59? 48? 


18. How many are 


7 times 18? 13? 15? 19? 14 


'? 94? 36? 52? 


73? 87? 76? 84? 55? 29? 


19. How many are 


8 times 13? 19? 16? 14? 17 



22? 73? 87? 54? 45? 95? 17? 

20. How many are 9 times 27? 35? 13? 18? 72? 
81? 58? 62? 73? 95? 46? 32? 17? 29? 55? 84? 

21. How many are two times 126? 2 times 524? 2 times 
846? 725? 274? """ " 

22. How many ar 
629? 863? 275? 

23. How many ai 
125? 637? 528? 

24. How many ai 
724? 152? 671? 

25. How many ai 
362? 241? 526? 

26. How many a; 
542? 233? 621? 

27. How many ai 
72. r )? 037? 256? 

28. How many ar 
522? 615? 926? 



373? 644? 375' 


? 863? 


588? 


453 ? 


3 3 times 132? 


144? 


3tw? 


427? 


529 ? 246 ? 








e 4 times 132? 


821? 


126? 


428? 


276? 677? 








b 5 times 132? 


234? 


621? 


532? 


346 ? 248 ? 








e 6 times 132? 


312 ? 


254? 


524 ? 


728? 126? 








■e 7 times 132? 


241? 


324? 


246 ? 


126? 272? 








e 8 times 132? 


214 ? 


166? 


S4i> ? 


428 ? 572 ? 








a 9 times 132? 


214? 


320? 


148? 


328? 218? 
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Section XVII. — Definitions. 



1. When two or moje unequal numbers are joined together 
into one, the process is called mlditum, and the whole number 
is called (lie mm, or amount.. Thus, joining 2 and 4 to make 
6, or 3, 4, and 5, to make 12, is called adding those numbers, 
and 6 is called the sum, or the amount, of 2 and 4, and 12 the 
s&jj! or the amount of 3, 4, and 5. 

2. When two or more equal numbers are joined into one, the 
process is called multiplication. The number which is to be 
repeated is called* the iinillipiseand, and the number which 
shows how many times the multiplicand is to be repeated is 
called the multiplier, and (he increased number, or the multi- 
plicand repealed as often as is required, is called the product. 
Thus, the process 4 times 5 are 20, is multiplication. The 4, 
which shows the number of times that 5 is to be taken, is the 
multiplier, 5 is the multiplicand, and 20 is the product. A 
more convenient name for the multiplicand and multiplier, as it 
applies equally to both, is that of factor. It is evident that 
both may always be called by the same name, since 4 times 5 
is the same as 5 times 4, a remark applicable to any two num- 
bers whatever. The word factor, hi this commotion, signifies 
maker ; product signifies the number made, or produced. Mid- 
Implication, then, is nothing but a short way of peribniiinir 
mbiit.ioii., when the numbers to be added are equal. For, to 
say 4 times 5 are 20, is precisely the same as to say 5 and 5 
and 5 and 5 are 20. 

3. Wtien one number is to be taken away once from another 
number, the process is called subtraction. The number to be 
d;n:ii;isli<:d is called the minuend, the number to be taken away 
the subtrahend, and the number remaining after the subtrahend 
is taken away is called the difference or remainder. Thus, if 
we take 5 from 8, 3 will remain. Here 8 is the minuend, or 
number to be diminished ; 5 the subtrahend, ot number to be 
jiil'tracted, or taken away; and 3 the difference, or remainder. 

4. When many subtractions of the same number are to be 
performed, or when we wish to find /low many times one num- 
ber can be taken from another, the process is called division. 
This is, evidently, nothing more than a short way of perform- 
ing subtraction, since it comes to precisely the same thing, 
whether we find, at once, that 5 is contained in 20 4 times, 
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which is called division, or produced liy the slower method 
sailed subtraction, taking ■"> from 20 as many times as possible, 
thus changing the 20 to 15, to 10, to 5, and to 0. The num- 
ber to be divided is called the. dividend; the number by which 
we divide is called the divisor ; and the result of the division 
is called the quotient. Thus, if it be required to find how 
many times 4 is contained in 20, 4 is the divisor, 20 the divi- 
dend, and 5, the number of times that 4 is contained in 20. is 
the quotient. Sometimes the divisor is not contained an exact 
number of times in the dividend, and, consequently, there will 
be a remainder at the close of the operation. Thus, if it be 
required to find how many times :"> is contained in 22, we find 
it to be 4 times, and 2 over. The 2 is the remainder, and it 
forms an undivided part of the dividend. 

5. It is evident that the dividend is a product of the divisor 
and quotient, since, if 4 be contained 5 times iu 20, it is plain 
that 4 times 5 will make 20, and so of any numbers whatever. 
As the divisor and quotient, then, may be considered factors 
of the dividend, division may be defined the process for finding 
one factor when the product and the other factor are given. 
When a remainder occurs, as this remainder ia an undivided 
portion of the dividend, it must be added in if the divisor and 
quotient are multiplied to reproduce the dividend. Thus, if 
there be 4 fives in 23, and 3 over, the dividend evidently con- 
sists of 3 more than the 4 fives. [Show this on the black- 
hoard.] 

6. The termination end, ent, or and, in several of these 
terms, is derived from a Latin word signifying being, or thing. 
In this connection it stands for number. Hence, mnliip]ic«?.»d 
signifies the number to be multiplied ; w'muend, the number to 
be diinmi.-li.ed; subtrahend, the number to be subtracted; divi- 
dend, the number to be divided, and quotient, the number 
showing how many (the quota) times the divisor is contained 
in the dividend. The termination er, or or, signifies a man, or 
thing, that works, as in the worth; baktr, miller, printer, fai-iiur, 
&C. Hence, the multiplier, the facto;-, and llnj divis/jr, are the 
numbers by which the work is performed, whether in multipli- 
cation or division. 

". Siftns, or i-huraeters, have been invented to express lb/so 
different processes. Thus, a vertical cross, -J-, is the sign of 
addition, and an inclined cross, in the shape of the letter X, 
X- is the sign of multiplication, or contracted addition. Thus, 
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4+5 are 9, and 4x& are 20. The sign of addition, +, ia 
generally read plus, which is a Latin word signifying more.. 
The sign of multiplication, Xi ia called multiple. "Thus, 4+ 
5 is read four plus five, and 4x5 is read four multiple five. 
A dot is also frequently used as the sign of* multiplication. 
Thus, 4 • 5 is the same as 4x5. 

8. A short horizontal line, — , called minus, or less, is the 
sign of subtraction. The same sign, with a dot above and he- 
low it, -T-, is (he .sign of contracted subtraction, or division. 
Thus, 20—5, which is read twenty less fire, are 15 ; and 20 
-r5, read twenty divided by five, gives only 4. Sometimes a 
part of the sign of division is used in place of the whole. Thus, 
20 : 5, or 2£, is precisely the same as 20-5-5, all three of 

i.l'.i.nu jellifying 4. 

9. Two parallel lines, = , form the sign of equality. It sig- 
nifies that the numbers placed on each side of it are equal. 
Thus, 20—5=15, is read twenty less five is equal to fif- 
teen ; and 20-^-5=4, is read twenty divided by five is equal 
to four. 

10. A line drawn over several numbers is called a vinculum. 
It signifies that the numbers thus joined are to be considered 
as one number, Thns, 4+5x3, signifies that the sum of 
4 and 5, and not 5 alone, is to be multiplied by 3 ; and 6 — 2 
-f-2 signifies that the difference between 6 and 2 is to be 
divided by 2. Two parentheses are Sometimes used instead of 
a vinculum. Thus, (4+5)X3 is the same as 4+5x3. 

[Write the following lines on the blackboard, the first five 
to be read, the rest to be solved by the pupils.] 
16+4=20 
16X4, or 16 ■ 4=64 
16-4=12 
16-5-4, or 16: 4, orV=4 
18—2+7, or 18— (2+7)=9 
.24+8= 
24x8, or 24 • 8= 
24-8= 
24 -S-8, or 24 : 8, or ^= 
24-5+F, or 24— (5+S)= 
[The class should practise similar exercises till they beeome 
familiar.] 



, y Google 



BECT. XVIII. 1 ORAL ARITHMETIC. 59 

What is addition ? What is the result of addition called? 
What is multiplication ? What is the multiplicand? the mul- 
tiplier ? the factors ? the product ? What is subtraction ? 
What is the minuend ? the subtrahend ? the difference, or re- 
mainder? What ia division? What is the dividend? the 
divisor? the quotient? What are the factors of the dividend? 
What is the dividend a product of? What is the difference 
between addition and multiplication ? between subtraction and 
division ? What is the sign of addition ? its name ? the signs 
of multiplication? their names ? of subtraction? its name ? of 
division ? In how many ways can multiplication be expressed 
by signs ? In how many ways can division be ex preyed }>y 
signs ': What is tho sign of equality ? What is the result of 
addition called? the result of multiplication? of subtr;ujiio:i ? 
of division? In multiplication, what is the number to be 
repeated called? What is the number called which shows 
how many times tKe multiplicand is to be repeated ? What 
is the general name for both these terms? Why may they be 
properly called by the same name ? In subtraction, what is 
the number to be diminished called ? What is the number 
called which is to be taken away ? In division, what is the 
number to be divided called ? the number by which wo divide ? 
What do we call what is left ? What is a vinculum ? What 
does it signify ? What characters are sometimes used in place 
of a vinculum ? What is the precise mi::inin^ of the termina- 
tions end, ent, and and ? What do [.hey signify in rivUlimetie ( 
What do the terminations er and or signify; What in arith- 
metic ? 



Skctiun XVIII. — Shortened Mid!ip r i>:a'k,ii,or Multiplication 
by Easy Numbers, 

1. How many are 10 times 4? 10 times 24? 37? 45? 72? 

1;")S 1 ;-i:>i.) ? [Write a few such numbers on the blackboard, to 
be multiplied by 10, thus : 

24x10= 
158x10=, &c, 
and direct the attention of the class to the fact, that the signifi- 
cant figures remain urti;iinsi--t:.l when nmlupiied by 10.] 

2. How many arc 10 times 8 ? 84? 16 ? 40 ? 5l2 ? <V,5 ? 
176? 248? 
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3. How many are 5 times 8 1 half of 10 times 8 ? 5 times 4 ? 
half of 10 times* 4 ? [Here direct attention, on the hoard, to 
the fact, that a number multiplied by 5 produces the same 
amount as half the same number multiplied by 10 ; conse- 
quently, the easiest way to multiply a number by 5, is to mul- 
tiply its half by 10. .Thus, 72x5=^X10, or 36X10. 

4. How many are 5 times 16 ? Ans. Half of 16 or 8 ty. 
5 times 24? 36? 28? 46? 72? 64 ? 84? 34 ? 58? W V Uhl 
136? 248? 372? 

5. How many are 5 times 17 ? [Here direct attention, on 
the board, to the fact, that every odd number of fives may be 
c(iii*idf!i-i!il as ibv. next lower ecen number of Jives and one five 
more. Tho?, 73x5 = ? ? Xl0+5=36 ty and 5, or 305 ; and 
27x^=^X10+5, or 135.] How many are 5 times 19? 
13? 21? 35? 37? 65! 49? 77? 33? 95? 07? 12!)? 5117? 
653 ? 875 ? 555 ? 

6. How many are 15 tiroes 14 ? [Show that 15 times any 
number is 10 times and 5 times that number. . Our 14 times 
15, then, becomes 14 times 10 and the half of 14 times 10, 
together 21x10=210. Thus, to multiply by 15, it is only 
necessary to intraise the number to be multiplied by its half, 
mvl multiple bv 10. | How many are 15 times 22 ? Ans. 22 
and half of 22=33x10=330. How many are 15 times 24? 
42? 48? 36? 28? 54? 72? 84? 58? 96? 64? 68? 94? 

7. How many are 15 times 17? [Here we have 17x10 and 
17x5. By the 5th question above, 17X5 besomon 1 fix"' 
and 5. Thus, when an odd number is to be multiplied by 15, 
we add half the nest lower even nuraher, multiply by 10, arid 
add 5. Thus, 17)<15 becomes T7+8X10+5, or 255, and 
23X15 becomes 23+11x10+5=345.] How many are 15 
time* 25? 19? 23? 47? 75? 37? 49? 55? 97? 83? 45? 
33 '< 87 ? 75 ? 29 ? 85 ? 67 ? 77 ? 53 ? 57 ? 95 ? 

8. How many are 15 times 34 ? 67 ? 26 ? 57 ? 74 ? 128 ? 
39? 156? 159? 234? 562? 325? 628? 473? 654? 637? 
429? 579? 777? 

9. How many are 20 times 24 ? [As 20 times any tn.iml.u~T 
is twice ten times that number, we have only to double the 
number to be multiplied by 20, and then multiply it by 10 ; 
or, expressed more briollv, multiply t'.vict; the niiinl.n.T bv ] t). 
Thus, 20X24=2X24X10=480.] How many are 20 times 
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32? 41? 72? 93? 156? 428? M9? 572? 643? 377? 
756? 278? 542? 503? 637? 

10. How many are 25 times 8 ? [As every 4 times 25 
makes 100, we have only to find how many fours are in any 
number, to know how many hundreds that number will make 
when multiplied by 25. Thus, 25x24--=100x' ! .'=600. And 

25Xl6=100X-'r B -= 400 - [ How man J ars ' 2b tilll0S :i0 ? u 1 - 
28? 52? 60? 32? 56? 40? 72? 128? 436? 372? 116? 
348?] 

11. How many are 25 times 37 ? [Dividing 37 by 4 gives 
9 and 1 over; therefore, 37x25=9 hundred, and 1 twenty- 
five, or 925. In the same manner, 38x25=9 hundred, and 
2 twenty-fives, or 050 ; and 39x25=9 hundred, and 3 twenty, 
fives, = 975. Every remainder, then, gives as many twenty- 
fives as it contains units to be added to the hundreds.] How 
many are 25 times 17? 15? 22? 19? 47? 54? 63? 95? 86? 
74? 125? 237? 355? 178? 323? 218? 346? 

12. How many are 25 times 20? 120? 55? 84? 173? 
267? 34*? 133? 87? 195? 388? 193? 327? 136? 113? 
125 ? 239 ? 

13. How many are 80 times 24 (3x24x10)? 30 times 
45? 76? 255? 327? 54? 96? 238? 126? 272? 49? 78? 
232? 

14. How many are 35 times 24? (3x24+%K= 84 )XlO= 
840.) 35 times 37? (3X37+4/-X10.) [Let it always be 
remembered that the remainder 1, in such eases, is alw.-ivs inn: 
5. Thus, 35 times 37=3x37 (=111)+ Y+18 and 1 over)= 
129x10+5=1295.] 35 times 29=87+14x10+5. 35 
times 14? 27? 96? 128? 85? 74? 254? 93? 232? 75? 

15. How many are 40 times 24 (4x24x10)? 40 times 
27? 84? 56? 47? 53? 125? 67? 2*8? 152? 95? 73? 182? 
245? 

16. How many are 50 times 24 (24x50=^x100)? 50 
limes 27 j'--- 7 -vli)0'i ( I In halving odd numbers, the remainder 
1 is one 50. Thus -V-Xl00=1300 and one 50 = 1350.] 50 
times ;ifi? IS? 57?" 73? 94? 85? 29? 132? 173? 178? 
127? 185? 142? 155? 187? 143? 172? 189? 

17. Howmanyare 45 times 24? (45=50— £$.) Therefore, 
45 times 24 is 50x24=1200, minus the tenth of that number 
(120)=1080. 45 times 20? (1300-130=1170.) 45 times 
29 ? (1450—145=1305.) 45 times 36 ? 93 ? 45 ? 27 ? 39 ? 
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96? 78? 124? 104? 156? 118? 97? 138? 125? 187? 
152 ? 175 ? 126 ? 

18. How many are 55 times 24? (55=50+fg.) Therefore, 
55 times 24=50x24=1200, pJua the tenth of that number, 
120=1320. 55 times 26 (13004-130=1430.) 55 times 
34? 75? 82? 53 f 72? 96? 28? 29? 73? 125? 140? 132? 
165? 184? 173? 105? 115? 123? 136? 145? 

19. How many are 60 times 24? (6x24x10-) 60 times 
35? 94? 3(5? 52? 65? 72? 39? 4(i? 53? 76? 80? 37? 48? 

20. Howmanyare90 thnes24? (24x100=2400— 34ga= 
2160.) How many are 90 times 36 ? 45? 58? 73? 92? 84? 
42? 35? 27? 29? 57? 99? 

The above are the easy methods of multiplying mentally by 
every fifth number from 5 to 60 inclusive, and a+o by '■".'. 
The intermediate numbers are managed as follows : Consider 
8 and 9 as 10-2 and 10—1 ; 11* and 12 as 10+1 and 
10+2 ; 13, 14 as 15—2, 15—1 ; 16, 17 as 15+1 and 15+2 ; 
and so of all the others. Thus, 17 X 24=( 1 5 X 24 ) + (2 X 24 ) ; 
ami 23X24= (25x^4)— (2x24). Thus, the intermediate are 
solved like l!n; others, e£eo|iti;iy that once or '/.vice the multi- 
plier has to be added or subtracted. The following table will 
make this more clear.] 



H i 

5 + 2 



12 
13. 



10+1 

. 10+2 

J5-2 



14. 



22 . 



15-1 



1 5+1 
15+2 



20 + 1 
20+2 



From merely glancing the eye down this table, it becomes 

apparent that no multipliers need i>e used under 60, except the 
easy number!! 5, 10, 15, 20, 25, &a., the intermediate factors 
buinjr rei+tied by the addition or sab traction, as the case may 

•The product of 11 and any number between 10 and 99 inclusive ia 

f..ii!ii l.-,-pl^i'-3 tiiCir «u:ti i-i-lwftti; the i.w.i tjnnv ni l.h(! IiLt'.vi- ill. Lit. 
Tim- 11\':;-1 -7 (Slui ot.J;u-,.l J) ijeUvilt;:. the 3 'lb.N -=1174; nrni I i X [."> 
= *!>5. Wbv > Wlicn t.hc sum ,,f the %ure* exceurts i), l.ho first figure 
of cuurao must be increased bj 1. Thus, 11X*8 = 618. Whj 1 
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be, of once or twice the multiplicand. The same principle may 
be applied to a variety r.f oilier number*, •iicli as 08 to 72; 78 
to 82; 98 to 102; 'JO; 180; 270; 360. &c. the last four 
numbers being the same as 100, 200, 300, 4011, less one tenth. 
21. How many are 8x24? Kix^T? 27 X^! 3«X251 
44x15* 72x30! 64x24? 85x20? <J2 X 27? 76x28? 
110X25? 47X32? 91x38? 77 X28 ? 5fiXH> ? 4!)x4i) ? 
52x47? 84X27? 43x21'.? 18x144? 55 (50+Vff of 50 ) 
X8G? 32X24? 78x7* 45x45 (50- T '„ of 50); 23XY2 ! 
99x28? 



Section XIX. — Practical 

1. A farmer sold a flock of 300 sheep at 2 dollars a head, 
and bought 25 cows at 18 dollars each. How much money 
had he left ? 

2. What is the cost of 28 bushels of oats at 32 cents a 
bushel ? 

3. What cost 27 bushels of corn at 49 cents per bushel ? 

4. How much must be paid for lo thousand feet of boards 
At 18 dollars a. thousand; and 6 thousand shingles at 3 dollars 
a thousand? [16x18- Why ?] 

5. How much is due to a laborer for working 24 days at 75 
cents per day ? 

6. What cost 18 bushels of corn at 58 cents a bushel ? 

7. A man had 40 barrels of flour. He sold 16 of them at 
6 dollars a barrel, and the rest at 7 dollars a barrel. How 
much didhe get for the whole? [40x64-24.] Why? 

8. What is the cost of 14 bureaus at 15 dollars each '? 

9. What cost 24 bedsteads at 23 dollars each ? 

10. A man bought 7 barrels of sugar at 13 dollars a barrel, 
and paid 48 dollars. How much remained due ? 

11. A farmer had an apple orchard, consisting of 16 rows of 
trees, and 14 in each row; and an orchard of peaches, nf 13 
rows and 17 in each. Which orchard had the greater number 
of tn.es. and what was the difference ? 

12. Two trains of cars leave a depot in different directions, 
one going eastward for 14 hours at the rate of 18 miles an 
hour, and the other westward for 18 hours at 16 miles an hour. 
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How far were the trains then apart? [(32x16) +(14x2.)] 
Why? 

13. How much must be paid fur 16 tierces of rice at 15 
dollars a tierce, and 18 barrels of sugar at 17 dollars a barrel ? 
[(34x15) +(2X18.)] Why? 

14. What would be the cost of 23 pounds of black tea at 34 
cents a pound, and 27 pounds of green tea at 44 cents a 
pound ? [50x44—230.] Why ? 

15. What would be the cost of 28 yards of cloth at 84 cents 
a yard, and 27 yards at 44 cents per yard? [(55x84) — 
(27X40.)] Why? 

16. A man bought 23 bushels of corn at 60 cents a bushel, 
and 17 bushels of rye at 64 eents a bushel. What was the 
cost of the whole ? j.-X 92.] Why? 

17. What must I give for 19 bushels of buckwheat at 45 
mils a bushel, and 25 husW.a of oats at 43 cents a bushel ? 
[••X- — 50.] Why? 

18. A farmer bought from a merchant 23 yards of satinet 
at 38 cents a yard, and paid him 27 bushels of oats at 42 cents 
a bushel. What is the balance, and to whom must it be paid ? 
[65x4.] Why? 

10. What is the difference in value of 24 pounds of tea 
at 35 cents per pound, and 30 bushels of oats at 40 cents a 
bushel ? [(24 X 5) + (6 X 40.)] Why ? 



Section XX.. — Division of Large Numbers hy a Single 
Digit. 

Division of large numbers mentally by a single digit is gen- 
erally considered more difficult than any of the other elementary 
operations. But it may be very much facilitated by some pre- 
vious practice in the rapid resolution of a dividend, menially, 
or by inspection, into separate moltiples of the divisor; thai is, 
into number;, containing 'he divisor n exact- number of times, 
when its respective digits arc not so divisible. Tims, neither 
of the digits in 92 are divisible by 4; but the number can 
be readily n.' .solved by the eye, or in the mind, into 8ty and 
12 ; and 192, in like manner, is readily perceived to be resolv- 
able into 16tj and 32. Again, 84 requires no resolution for 
division by 4 ; but, if 3 be the divisor, it should be considered 
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as 6ty and 24 ; while, if the divisor be 7, 84 should be con- 
sidered as 7ty and 14. This process of rapid resolution is 
useful, oven when the dividend i.-i not exactly a multiple of the 
divisor, and consequently produces a remainder. Thus, for 
division by 3, 44 nifty be'rcsolved into 30, 12, and 2 ; and for 
6, 93 may be resolved itilo Oil, 30 and 3. 

1. Prepare 72 for division by 3 ; by 4; by 6. 

2. Prepare 54 for division by 2 ; by 6. 

3. Prepare 57 for division by 5 ; by4; by 6 [30,24,3]. 

4. Prepare 48 for division by 3 ; by 5. 

5. Prepare 87 for division by 7 ; by 6 ; by 5. 

6. Prepare 174 for division by 8 ; by 7 ; by 6 ; by 5 ; by 
4 ; by 3. 

7. Prepare eu.eh of Hie following numbers for division by 



100; 114 

8. Prepare 
176 ; 196 

9. Prepare 
244; 638 

II). Prcpan 



; 347 

12, Prepan 
^20; 4f)2 



1, 27, 8] ; 136 ; 153 ; 142 ; 171 ; 281 
3 each of the followiu" numbers, for division by 
>; 232; 352; 268; 576; 455. 
i eaeh of the folIowin<; numbers, for division by 
"; 272; 289; 356; 376; 485. 
i each of the following numbers for division by 
; 748 ; 255 ; 192. 
11. Prepare each of the following numbers for division by 
-"; 252; 375; 458; 137. 

j each of the following numbers for division by 
; 478; 246; 329. 

13. Divide the following numbers severally by 9: 192; 
353; 468; 736; 228. 

14. Divide the following numbers severally by 8 : 176 ; 
325; 424; 636; 478; 528. 

15. Divide the following numbers severally by 7 : 325 • 
236; 124; 242; 188; 378; 434; 272. 

16. Divide the following numbers severally by 6: 532, 
312; 636; 234; 152; 444; 228. 

17. Divide the following numbers severally by 5 r 325 
432; 876; 152; 645; 138. 

18. Divide the following numbers severally by 4; 316 
237; 251; 138; 246. 

19. Divide the following numbers severally by 3: 213 
231 ; 316 ; 415 ; 632 ; 174. 

6* 
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Section XXI. — Practical Ques, 



1. A company of 9 men undertook to build a bridge, for 
which they were paid 836 dollars. How much would each re- 
ceive if the money was equally divided among them ? 

2. How much more would each have received if the' com- 
pany had only consisted of 6 persons instead of 9 ? 

3: How many weeks are there in a year of 365 days ? 

4. Five brothers sold a piece of property, in which each had 
an equal interest, for 3215 dollars. How much would each 

5. Fout equal partners found, at the close of a year's busi- 
ness, that the profits on their sales amounted to 8426, while the 
expenses amounted to 2000 dollars. How much would he the 
dividend of each partner ? 

6. A merchant owned an eighth of a vessel which traded 
to the West Indies. In one of her voyages the net profits 
amounted to 3424 dollars. What would be the amount of that 
HtiTchant's share? 

7. Three men went to fish for mackerel, and at the close of 
the day found they had caught 45(5 fish. How many would 
each man have, if they were equally shared ? 

8. The property of a man dying intestate was found to 
amount to $3492, of which, by law, one-third goes to his 
widow, and the rest is divided equally among his 6 children. 
What will be the share of the widow, and of each child ? 

9. But, supposing the expenses of settling the estate amount 
to $450, what would then be the respective shares of the 
v. alow, and of each *ihild ? 

10.' A captain and 3 men went out on a fishing excursion, 
in which 498 fish were taken. The owner of the boat and 
fi.-li : ;i^ apparatus was to have one share, the captain two .diarcs, 
and v.uuh of the seamen one share. What would be the respec- 
tive sharp?, of each person interested ? 

11. Four men contracted to build 2 bridges. For one of 
them, the price was to be $1500 ; and for the other, $1401!. 
The materials, tools, &c, cost them $400. What would be 
each man's share of the remainder ? 

12. A farm, on which was a mortgage of §300, was sold for 
$1400. It belonged to three brothers. How much would be 
each one's share of the net proceeds ? 
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CHAPTER II. 

INCREASE AND DECREASE OF TRACTIONS, OR BROKEN NUM- 



Seciion I. — Fractions of Numbers exceeding Unity. 

Definition. — When any thiny, or any mimbiT, is divided into 
two equal parts, each of these parts is called the half of the 
thing, or the number. When any thing, or any number, is di- 
vided into three equal parts, each of these is called the third of 
the thing or number. When divided into four equal parts, one 
of them is called the fourth part. In like maimer, when a 
thing or number is divided into fine, ten, twenty, or any other 
number of equal parts, each of the3e parts is called the fifth, 
tenth, twentieth, Ac, psirt. 

Such numbers as these are called fractions, a word which 
means broken into parts. They are represented by figures as 
follows: \ signifies one-half; \ signifies a third ; |a fourth; 
<fc a tenth, and so on. When we wish to express more than 
one of the parts, they are represented in a similar manner. 
Thus, \ stands for two-thirds; £ for three-litths; i,'±, til'toen 
twenty-fourths,. &c, 

[Here the teacher will write a variety of fractions on the 
blackboard, to be named by the class till the subject i.^ fmiil- 

Fractions always arise from division, and are, therefore, very 
properly expressed by the same character, namely, by a hori- 
zontal line between the dividend and the divisor. — [See Chap. 
I., Sect. xvi. 8.] Thus, in \, the figure above the line standi 
ior the thing, or number ; the line itself expresses divisi'm ; 
and the figure under the line shows into Ixnv many parts the 
thing or number is to be divided. Thus, also, the upper 
figure, which is the dividend, is called the numerator (or num- 
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nerer), because it shows the number of parts contained in the 
fraction ; while the lower figure, which ia the divisor, is called 
the denominator (or namer) because it points out the name or 
value of the parts expressed by the numerator. The numer- 
ator and denominator are called the terms of the fraction. 
Both terms taken together represent the quotient in the divis- 
ion. Thus, 1 divided by 5, gives for quotient f. 

1. What is a fraction ? What is meant by a half of a thing, 
or number ? How is it represented ? [Answer orally or by 
the blackboard.] What is a third ? two-thirds ? How rep- 
resented ? A fifth ? three-fifths ? an eighteenth ? five eigh- 
teenths? an eleventh? a thirteenth? twelve thirteenths? Whure 
is the numerator placed ? Why so called ? Where is the 
denominator placed ? Why bo called ? What does the hori- 
zontal line express? Which is the divisor? the dividend? the 
quotient? 

2. What is the J of 2 beads ? [Use the frame.] One is 
what part of two ? Atis. One is tho half of two. Two times 
one are how many times two ? How many halves make a 
whole one ? Three are how many times two I Ans. Onee 2 
and a | of two. 1'our are how many times two ? 5 ? Atis. Two 
times two and a half of 2. Six are how many times 2 ? 7 
how many times 2 ? 8? 9? 10? 11? 12? 15? 16? 25? 26? 
37? 38? 85? 93? 77? 50? 100? 102? 116? 105? 107? 
117? 128? 125? 145?' 

S. One is what part of 3 ? Am. One is a third of 3. Two 
is what part" of 3? Am. Two is two-thirds of 3. Three 
times one are how many times 3 ? How many thirds make a 
whole one? Five are how many times 3 ? Ans. Onee three 
and two-thirds of 3,. What is a third of any thing? [See 
definition above.] What is two-thirds? Six are how many 
times 3? 7 how many times 3 ? 8? 9'? 10? 11? 12? 13? 
17? 24? 26? 29? 30? 33? 34? 35? 

4. How many fourths make a whole one ? What part of 4 
isl? Ans. One is the fourth part of 4? What part of 4 is 
2 ? 3 ? What do you understand by J ? § ? \ ? 5 are how 
many iimes 4? 6 how many times 4 ? 7? 8? 9? 10? 11? 
13? 14? 15? 16? 17? 18? 19? 20? 

5. How many fifths make a whole one ? One is what part 
of 5? 2 what part of 5 ? 3? 4? Six are how many times 
5 ? 7 how many times 5 ? 8 ? 9 ? 10 ? [Show, by the frame, 
that every ten or ty, consists of 2 Jives.] Eleven how many 
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times 5? 12? 13? 24? 45? 49? 58? 60? 78? 84? 100? 
120? 133? (13ty+3=26x5-f-3)94? 86? 74? 

6. How many sixes make a whole one ? One is what part 
of 6? Two what part of sis? 3? 4? 5? 7 how many times 
6? 8howmaay times 6? 9? 10? 11? 12? 13? 14? 15? 
16? 17? 18? 19? 20? 24? 27? 29? 30? 35? 39? 36? 
44? 56? 60? 63? 75? 120? 122? 123? 129? 144? 157? 
132? 135? 244? 

7. One is what part of 7 ? 2 are what part ? 3 ? 5 ? 8 
are how many times 7 ? 9 how many times ? 10 ? 15 ? 28 ? 
22 ? 34 ? 4(5 ? 78 ? 84 ? 93 ? 97 ? 144 ? 138 ? 

8. Two is what part of 8 ? 3 what part ? 5 ? 6 ? 7 ? 9 
are how many times 8 ? 10 how many times ? 11 ? 13 ? 15 ? 
16? 19? 22? 25? 43? 37? 34? 47? 54? 72? 83? 84? 
93? 96? 120? 135? 144? 147? 139? 

9. Ooe is what part of 9 ? 4 is what part ? 5 ? 6 ? 10 are 
how many times 9 ? 11 how many times? 13? 15? 16? 19? 
22? 25? 43? 37? 34? 47? 54? 72? 83? 84? 93? 96? 
120? 135? 144? 147? 139? 

10. Three is what part of 10? 4 what part? 7? 8? 9? 
11 are how many times 10 ? 12 how many times? 13? 15? 
65? 142? 364? 567? 278? 



Section II. — Practical Questions. 

1. Is a yard of cloth be worth 3 dollars, and it be out into 
3 equal pieces, what will one of the pieces be worth? th:it is, 
what will \ of a yard be worth? What will § of a yard be 
worth ? See Example 3, in last section. 

2. If a barrel of fish cost 3 dollars, what part of a barrel 
can you buy for 1 dollar? ,How many barrels for 7 dollars ? 
for 9 dollars? 10? 12? 25? 27? 35? 29? 38? 

3. If two bushels of wheat will buy a yard of cloth, what 
part of a yard will 1 bushel buy ? How many yards will 4 
bushels buy? 5 bushels? 7? 18? 34? 26? 57? 139? 

4. If a pound of rice cost 4 cents, what part of a pound 
will 1 cent buy ? 2 cents ? 3 cents ? How much I'or f) cents ! 
Scents? 9? 11? 12? 13? 14? 24?. 32? 65? 96? 
87? 54? 72? 93? 

5. If a barrel of flour cost 5 dollars, what part of a barrel 
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can be bought for 1 dollar ? 3 dollars ? How many barrels 
for 10 dollars ? For 12 dollars ? 15 ? 18 ? 24 ? 27 ? 39 ? 
96? 152? 274? 385? 

6. If a barrel of beef cost 6 dollars, what would £ of it bo 
worth ? 5 ? | ? A ? How much could be bought for 7 dol- 
lars ? For 9 dollars ? 10 ? 12 ? 15 ? 17 ? 23 ? 24 ? 
27? 35? 32? 36? 43? 54? 65? 97? 84? 156? 
132? 

7. At seven dollars for a barrel of flour, how much could 
be bought for 1 dollar ? For 5 dollars ? How much wouM -J 
of a barrel be worth ? $ ? How much for 8 dollars ? 9 dol- 
lars? 15? 18? 23? 27? 28? 29? 35? 4f " "" 
53 ? 57 ? 81 ? 63 ? 97 ? 78 ? 83 ? 

8. If sugar he 8 cents a pound, how much could t 
for 1 cent? For 3 cents? 4 cents? 5? 7? : 
12? 15? 17? 18? 19? 22? 35? 36? 3' 
45 ? 54 ? 72 ? 63 ? 87 ? 65 ? 56 ? 66 ? 7 
59? 37? 26? 

9. When wheat is 9 shillings a bushel, how much c 
bought for 1 shilling ? 2 shillings ? 5? 6? 7? 
15 ? 37 ? 24 ? 25 ? 56 ? 62 ? 73 ? 82 ? 
44? 57? 29? 93? 

10. If sugar is 10 dollars a hundred weight, how much ean 
be bought for 3 dollars ? 7 dollars ? 9 ? 14 ? 17 ? 36 ? 
45? 27? 30? 46? 54? 82? 194 (19ty and 4} ? 277? 
f)G7? 394? 846? 732? 589? 

11. If you had 45 dollars, how many barrels of flour could 
you buy at 5 dollars a barrel ? At 9 dollars ? At 6 ? 4 ? 
7? 11? 8? S? 

12. For 59 cents how many pounds of meat can be bought, 
at 6 cents a pound ? At 8 cents ? At 7? 6? 9? 11? 
10? 13? 

13. How many hours would it take you to travel 75 milc.j, 
if you go 3 miles an hour ? 5 miles ? 7 ? 10 ? 25 ? 16 ? 
24 ? 14 ? 13 ? 18 ? 22 ? 

14. If you had hi pounds <>'.' butter that you wishod to put 
into boxes that would eoiilaiu 1.) pounds cadi, haw many boxes 
would it take ? 

15. At 30 dollars for 5 barrels of fiour, how much for 1 
barrel ? For 4 barrels ? For 6 ? 9 ? 13 ? 15 ? 20 ? 24 ? 

16. At 75 dollars for 15 barrels of flour, how much for 1 
barrel ? For 7 ? 9 ? 24 ? 32 ? 
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17. If 6 horses consume 48 quarts of oats in a day, how 
many quarts will serve 8 horses the same time? 5 horses? 
9? 24? 15? 7? 22? 

18. If 3 horses consume 27 quarts of oats a day, how 
much will 8 horses consume per day ? 2 horses ! 9 ? 14 ? 
18? 25? 28? 35? 42? 



1. Two times 2 heads and J of two beads how many ? ["Use 
frame, and repeat the word beads in this and the following 
examples, till the class attain a clear idea of tlie nature of the 
numbers, but do longer.] 3 times 2 beads and J of 2 beads ? 
4 times 2 and i of 2 ? f> I lines 2 and J of 2 ? 6 times 2 and 
\ of 2 ? 9 times 2 and | of 2 ? 

2. -Three times 3 [beads, il' necessary] and \ of 3, how 
many ? 4 times 3 and \ of 3 ? 5 times 3 and § of 3 ? 6 
times 3 and | of 3 ? 7 times 3 and \ of 3 ? 8 times 3 and 
4 of 3 ? 9 times 3 and § of 3 ? 17 times 3 and 4, of 3 ? 
19 times 3 and | of 3 ? 25 times 3 and J of 3 ? 72 times 3 
and ^ of 3 ? 

3. Three times 4 [heads, if necessary] and J of 4, how 
many ? 5 times 4 and J of 4 ? 7 times 4 and J of 4 ? 9 
times 4 and J of 4 ? 12 times 4 and J of 4? 13 times 4 
and | of 4 ? 16 times 4 and f of 4 ? 35 times 4 and £ of 
4 ? - 27 times 4 and % of 4 ? 

4. Four times 5 and a of 5, how many ? times 5 and | 
of 5 ? 7 times 5 and | of 5 ? 9 times 5 and |J of 5 ? 16 
times 5 and % of 5 ? 19 times 5 and % of 5 ? 37 times 5 and 
| of 5 ? 95 times 5 and % of 5 ? 

5. Seven times 6 and | of G, how many ? 8 times 6 and £ 
of 6 ? 9 times 6 and J of 6 ? 15 times 6 and £ of 6 ? 25 
times 6 ami -5 of 0? 4!) times 6 and f of 6 ? 27 times 6 
and £ of 6 ? 32 times and ■* of 6 ? 

6. Sis times 7 and 4 of 7, how many ? 7 times 7 and ^ of 
7 ? 9 times 7 and f of 7 ? 8 times 7 and $ of 7 ? 12 times 
7 and f of 7 ? 14 times 7 and f of 7 ? 19 times 7 and f of 
7 ? 43 times 7 and f of 7 ? ^4 times 7 and f of 7 ? 

7. Five times 8 and § of 8, how many ? 9 times 8 and {j 
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of 8 ? 42 times 8 and f of 8 ? 73 times 8 and J of 8 ? 95 
times 8 and £ of 8 ? . 47 times 8 and § of 8 ? 69 times 8 
and g of 8? 

8. Nine times 9 and g of 9, how many ? 18 times 9 ami 
§ of 9 ? 37 times 9 and f of 9 ? 25 times 9 and | of 9 ? 
27 times 9 and g of 9? 99 times 9 and J of 9 ? 67 times 9 
and | of 9 ? 

9. Eight times 10 and -fa of 10, how many ? 17 times 10 
and -fa of 10 ? 14 times 15 and -f s of 15 ? 17 times 25 and 
!-■; of 25 ? 16 times 34 and tf of 34 ? 18 times 23 and ^ 
of 23 ? 25 times 19 and -^ of 19 ? 36 times 24 and fy of 
24? 

10. Eleven times 7 and * of 7, how many ? 18 times 9 
and | of 9 ? 37 times 9 and g of 9 ? 15 times 14 and T \ of 
14 ? 16 times 18 and T \ of 18 ? 35 times 24 and ^ of 21 ? 
27 times 36 and ^ of 36 ? 28 times 19 and ■& of 19 ? 27 
times 15 and -j\- of 15 ? 



Section IV". — Practical 

1. If a yard of cloth cost 4 dollars, what will 4| yards 
cost? 8f yards? 7J 1 15* ? 19}, ? 

2. If sugar cost 6 dollars a hundred weight, what will 8| 
hundred weight cost ? 5| hundred weight ? 9i ? lot ? 
24,!? 26|? ' " 

3. If a man pay at the rate of 7 dollars a week for his 
board, how much will he have to pay for 73- weeks? 8 J werfe'! 
15*! 24f? 49+? 

4. If nutmegs are 10 cents an ounce, what must be paid fir 
G-fy ounces? 9^ ounces? 24-&? 72 r V 85-ft ? 

5. At 6 dollars for a barrel of flour, what will 9 J hnn'ds 
cost ? 11| barrels ? 13£ ? 18| ? 15 J ? 

6. If butter is 7 dollars a firkin, how much will 18a firkins 
cost ? 12* firkins ? 19f ? 45f ? 

7. If a man travel at the rate of 24 miles a day, how far 
will he trarel in 19^- days ? In 25^ days ? 

8. If a pound of currant jelly cost 40 cents, what will be 
the cost of lli T s 5 pounds ? 5 4 a „ pounds ? 7 ¥ G ff pounds ? 

9- If a yard of bocking cost 75 cents, what will SS '-■ -yards 
cost? 
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Section V. — Fractions of i\"uv:Urs weeding Unity, 
continued. 

1. Three times 4 are how many limns 6 * How many times 
2? 

2. Four times 4 are Low many times 2 ? 8 ? 5 ? Ana. 

Three times 5 and J- of five. How many times 7 ? .dns. Two 
times 7 and£ of 7. 

3. Three times 5 and '■'■ of •"> arc how many times 7 ? How 
many times 41 6 ? 8 ? 14 ? 9 ? 17 ? 

4. Sis times !.! and g of are how many times 12? 15'' 
8? 4? 26? 

5. Nineteen times ami -H of are how iminv times 4 ? 7 
9? 20? 35! 17? 18? 

6. Eighteen times 4 and 3 of 4 are how many times 12 

14? 8? 5? 8? 16? 

7. Twenty-five limes 8 and -ji of 8 are how many times 7 
24 ? 42 ? 36 ? 44 ? 52 ? 

8. Twenty-nine limes 7 and -3 of 7 are how many times 9 
14? 25? 30? 57? 34? 

9. Forty-nine times 4 and J of 4 are how many times 7 
15? 24? 3&? 42? 

10. Fourteen times 5 and ■-}■ of 5 arc how many times 4 
15? 7? 25? 32? 6? 8? 5? 

11. Seventeen times 3 and H of 3 are how many times 8- 
6? 9? 15? 25? 19? 11? 

12. Thirteen times !) and ,* of 9 are how many times 8 
10? 7? 12? 15? 18? 32? 

13. Twelve times 7 and f of 7 how many times 9 ? 8 
15 ? 24 ? 15 ? 10 ? 25 ? 

14. Twenty-four times S and ^ of S how many times 7 
9? 12? 10? 50? 20? 



Section VI. — Practical Questions. 

1. Bought 9 bushels arid i- of a bushel of salt, at 7 shillings 
a bushel; how many dodars is iliat, at. I.i shilling's to the unl:;ir i 

2. Bought 8| yards of cloth at 4 dollars a yard, and paid 
for it with flour at 5 dollars a barrel ; how much flour did it 
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3. A man sold 314 barnsls of flour, at 5 dollars a barrel; 

nnd. was paid in cloth, a.t 4 dollars a yard ; how many yards 

4. A merchant exchanged -4g yards of lino linen, at 8 sliil- 
Sings a yard, for broadoioth, at L'6 shillings a yard ; how many 
yards did he receive ? 

5. A Farmer exchanged G=f cords of wood, at 4 dollars a 
cord, Tor flour, at live dollars a bii.rrel ; how much floor did he 

6. A man bought J is head of young cattle, at $-p e dollars 
per head, and paid for them in flour, at dollars a barrel : 
how much flour had ho to pay ? 

7. If shad cost 8 dollars a, barrel, what will (ig barrels cost ? 
and how much plaster of Paris must he paid for the shad, at 3 
dollars a ton ? 

8. When rice is 3 [J ecnis a poond, and Hour 4 cents a pound. 
how much flour must lie paid for 8 pounds of rice ? 

9. If salmon cost B-/!.- dollars a barrel, how much flour, at 
6 dollars a barrel, will pay for lt> barrels of salmon? 

10. A man bought 8 hundred weight of rice, at 3g dollars 
per hundred weight, anil 3 hundred weight of codec, at G| dol- 
lars per hundred weight, and paid .lor it in cranberries, at 1! 
dollars per barrel: bow many barrel;: were required? 



Section VII.— iractlims of Numbers cxc-edhii' hnity. 
continued. 

1. Two is I of what number ? 4 is 2 times what number ? 
'2. Three is J of what number ? I of what number ? J ? 

rV * -dr. * sV ' tV - 

3. Four Is 1- of what number ? J of what number? ^ ? 

4. Five is £ of what number f ^ ? -^ ? g^ ? g^ ? 

5. Nine is -f of what number ? ^ ? ^ ? T ! ,- ? ff l s 2 

6. Nine is 3 times what number ? 

7. Twelve is 3 times what number? 4 times? 6 times ? 

8. Sixteen is 4 times what number ? 8 times ? Stimes? 

9. Twenty-four is 12 times what number? 3 times? 4 
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11. If 4 be § of some number, what is J of that number ? 
If 4 of a number be 2, what is that number ? Then 4 is | of 

12. If 6 be | of some number, what ia £ of the same num- 
ber ? 2 is 4 of what number ? Then 6 is | of wbat ? 

la. If 8 be f of some number, what is } of tbat number ? 

2 is f of what number ? Then 8 is $ of what ? 

14. 6 is | of what number ? 

15. 8 is f of what number ? 

16. 18 is $ of what number 1 

17. 25 is £ of what number ? 

18. 32 is f of wbat number ? Of how many times ten ? 
Am. Of 5 times 10 and -& of 10. 

19. 56 is | of what number ? Of how many times 4 ? 

20. 42 is | of what number ? Of how many times 9 ? 
Arts. Of 6 times 9 and $ of 9. 

21. 28 is i of what number ? Of bow many times 10 ? 9 ? 
6? 

22. 21 is i of how many times 10? 15? 14? 26? 7? 
9? 

23. 50 is -V 1 of how many times 12 ? 19 ? 6 ? 8 ? 4 ? 
5? 

24. 42 is I of how many times 5 ? 12 ? 7 ? 4 ? 

25. 86 is I- of how many times 10 ? 5 ? 12 ? 8 ? 

26. 72 is f of how many times 12 ? 7 ? 9 ? 6 ? 

27. 18 is % of how many times 11? 10? 12? 16?- 8? 

28. 15 is § of how many times 8 ? 15 ? 6 ? 8 ? 4 ? 

29. 21 is ft of how many times 10 ? 12 ? 6 ? 8 ? 5 ? 

30. 45 is f of how many times 6 ? 21 ? 14 ? 5 ? 12 ? 

31. 80 is <% of how many times 10 ? 12 ? 8 ? 7 ? 

32. 56 is ft of how many times 20 ? 10 ? 5 ? 6 ? 

33. 60 is 4$ of how many times 10 ? 15 ? 8 ? 7 ? 

34. 55 is 44 of how many times 8 ? 14 ? 15 ? 9 * 

35. 52 is | of how many times 12 ? 7 ? 20 ? 30 ? 

36. 12 is ft of how many times 7 ? 9 ? 8 ? 6 ? 15 ? 

37. 14 is g of how many times 8 ? 10 ? 20 ? 25 ? 

38. 48 is | of how many times 11 ? 5 ? 9 ? 4 ? 

39. 32 is ft of how many times 4 ? 6 ? 9 ? 11 ? 

40. 27 is T \ of how many times 11 ? 12 » 15 ? 6 ? 
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Section VIII. — Practical 

1. Ir | of a pound of coffee cost 6 cents, what would J of 
& pound cost ? What would 1 pound cost ? 2 pounds ? How 
did you find that 2 pounds cost 18 cents ? 

2. If ^ of a pound of sugar cost 6 cents, what would ■£ 
cost ? What would 1 pound cost ? 6 pounds ? How did you 
find that 6 pounds cost 60 cents ? 

3. If f of a bushel of wheat cost 36 cents, what coat 1 
bushel ? 5 bushels ? Why ? 

4. If | of ii pijuiiil of tea cost "'4 eents, what cost 6 pounds ? 
Why? 

5. If | of a box of raisins cost 28 cents, what was the 
price of the whole box ? Why ? 

6. A man being asked the age of his eldest son, answered, 
that his youngest son, who was 9 years old, was just -£ of the 
age of his eldest son. How old was his eldest son ? Why ? 

7. A man sold a cow when dry for 15 dollars, which was 
just $ of what he paid for her when fresh. How much did he 
pay for her ? 

8. A man bought 12 yards of cloth, and sold it for 54 dol- 
lars, which was | of what it cost him. What did it cost per 
yard? and how much did he gain by the whole transaction? 

9. There is a pole standing in the water, so that 12 feet of 
it are below the surface, being § of its entire length. How 
long is the pole ? and how long the part above the surface ? 

10. There is a pole § under water and 4 feet out. How 
long is the pole ? 

11. A pole is | under water and 6 feet out. What is its 
length ? 

12. There is a school in which § of the pupils learn gram- 
mar, g learn arithmetic, £ geography, ^ geometry, and 12 
learn to write. How many attend ihe school ? ;uid how many 
attend to each study ? 

13. In a certain congregation one Sunday, -j'.j were in the 
HiiLtCT^' gallery, f. A in tiie strangers' gallery, -*. T in the wall 
slips, and 100 in the niiddki slips. Of how many did the con- 
gregation consist ? and what was the number of singers? 

14. A man being asked the age of his youngest son, an- 
swered, that the age of his eldest son was 1H years, which was 
£ of his own age, and that his own age was 9 times that of his 
youngest son. What was the age of his youngest son ? 
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15. A man sold a cow for 21 dollars, which was only ^ of 
what the cost him. He paid for her with cloth, at 8 dollars a 
yard. How much cloth did he give for her ? 

16. A man srave 2.1 cent- lor his breaklasl, which was only 
| of what he paid for his dinner. What did his dinner cosi. 
him ? He paid Cur both meal; in Unions, at (i rents per dozen. 
How many buttons did it require? 



Section IX. — Fractions of Numbers greater than Unity, 



[There are three questions in each of the following problems ; 
but the first two are merely leading ((motions to assist the 
learner in the solution of the third. To bright pupils tiny 
maybe unnecessary, are; of course shuaJd lie unitted. With 
the more dull the section should be repeatedly reviewed, till 
the third question in each problem can be solved and explained 
without hii/iiutioii, and without the aid of the first and second 
questions.] 

1. | of 24 how many ? jj of 24 are JJ* of what number ? 
| of 24 are ty of how many times 5 ? How do you know ? 
Explain the process. Form of the solution. — £ of 24 is 4 ; 
therefore, f are 20 ; if 20 are Y> + is 2, and $ 14; whieh is 
2 times 5 and £ of 5. 

2. f of 28 how many ? $ of 28 are § of what number ? 
| of 28 are §■ of how many times 7? Explain the process. 

3. £ of 30 how many ? * of 30 aro f of what number ? 
\ of 30 are # of how nia.ny times 8 ? Explain. 

4. | of 32 how many ? | of 32 are % of what number ? 
\ of 32 are % of how many times 5 ? Explain. 

5. £ of 36 how many ? | of 36 are -fc of what number ? 
| of 36 are T 9 n of how many times 6 ? Explain. 

6. | of 40 how many ? \ of 40 are If- of what number ? 
| of 40 are | of how many times 8 ? Explain. 

7. | of 45 how many 1 g of 45 are | of what number ? 
§ of 45 are § of how many times 7 ? Explain. 

8. * of 48 how many ? £ of 48 are 4^ of what number ? 
| of 48 are -^ of how many times 3 ? Explain. 

9. A of 63 how many ? $ of 63 are % of what number ? 
4 of 63 are f of how many times 8 ? Explain. 

T * 



, y Google 



78 ORAL ARITHMETIC. [CHAP. II. 

10. j{ of 72 how many ? . £ of 72 are $ of what number ? 
§■ of 72 are & of how many times 9 ? Explain. 

11. $ of 15 how many ? ^ of 15 aTe -f a of what number ? 
* of 15 are -f a of how many thirds of 21 ? Explain. Form 
of the solution. — £ of 15 is 3, and \ of course 12 ; if 12 he 
■&, -fs will be 2, aud +{} 20 ; £ of 21 is 7, and 20 is two times 
7 and f of 7. 

12. J of 18 how many ? J of 18 are f of what number ? 
J of 18 are {J of how many sevenths of 35 1 Explain. 

13. f of 21 how many ? f of 21 are § of what number ? 
f of 21 are § of how many sixths of 24 ? Explain. 

14. £ of 24 how many ? | of 24 are 4^ of what number ? 
£ of 24 are -V 1 of how many fifths of 40 ? Explain. 

15. g of 32 how many ? 5 of 32 are | of what number ? 
| of 32 are f of how many fifths of 35 ? Explain. 

16. $ of 63 how many? f of 63 are § of what number? 
^ of 63 are f of how many ninths of 45 ? Explain. 

17. ^ of 56 how many? f of 56 are £ of what number? 
J of 56 are | of how many fourths of 28? Explain. 

18. g of 64 how many ? 3 of 64 are ^ of what number? 
f of 64 are -fa of how many sixths of 30 ? Explain. 

19. | of 72 how many ? $ of 72 are -& of what number ? 
| of 72 are ■& of how many fifths of 40 ? Explain. 



Section X. — Practical Questions. 

1. As 2 boys were counting their money, one said he had 
20 cents. The other said, | of your money is exactly ^ of 
mine. How many cents had he ? $ of 20 = f of what ? 

2. A merchant kept his silver money in one part of his till, 
and his cents in the other. Having (band IS dollars in the 
former, his clerk, who counted the cents, told him that f of the 
dollars were equal in number to ^V of the cents. Hon many 
cents were in the drawer ? Prove. 

3. A man being asked the age of his eldest son, replied, 
that his youngest son was years old, and that | of the age 
of the youngest was just A of that of the eldest. What was 
the age of the eldest ? Prove. 

4. A man, being asked how many sheep he had, said, that 
he kept them in two pastures. In one pasture he had 24 ; and 
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[lull s nt' these were just -J of what he had in both. How many 
sheep had he in the second pasture ? Prove. 

5. Two boys, talking of llicir agns, one sjjid he was.!) years 
old. Well, said the other, f of your age is csactly J of mine. 
What was his age ? Prove. 

6. A farmer and his son went out one day to look after his 
sheep, which were in two separate fields. They counted 35 in 
one pasture, and the farmer told his boy that £ of these were 
just / ff of what were in his other pasture. How many had he 
iu both pastures ? Explain tbo process, or prove, 

7. A farmer had sheep in three different pastures. In the 
first he had 100. In the second he had $ of -& of what he 
had in the first. [How many are ^ of 100 ? Then how many 
are \ of that ?] In the third he had -$ v of £ of what he had 
in the second. How many sheep had he iu all ? Explain the 
process. 

8. A gentleman had three Eons. Being asked the age of 
the youngest, he replied, that the ago of tho eldest was l(i; the 
age of the second son was § of | of that of the eldest ; and 
that the age of the youngest was jj of that of the second son. 
What was the difference in age between the eldest and youngest 
eon ? Explain the process. 

9. A young lady, who was 16 yeara of age, having asked 
her female friend how old she was, received the following reply : 
If | of your age were added to your age, the sum would 
exactly show how old I am. How much older was she than 
the lady who put the question ? Explain the process. 
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CHAPTER III. 

FRACTIONS OF UNITY. 



Section I. — First Principles. 

[In the following exercises, let the teacher write the ques- 
tions on the black-board, and add (he answers as last as they 
arc announced by the class, in the following form, viz. : 

3XtV=] 

1. Which number is the numerator of a fraction ? Which 
the denominator ? What are both called ? How much ia 2 
times -j'jj-? How many times does -fa contain T * 5 ? Ans. 

Two [.inies. I low much is U times -fa? How many times docs 
fa contain T ' 5 ? How much is 5 times -fa ? How many times 
docs fa contain fa ? [J'oirit to the black-board.] Will multi- 
plying the numerator of a fraction by any number, then, always 
make the fraction so many times greater ? Remember, then, 
that multiplying the mntiei-itor multiplies the fraction. 

2. Divide |§ by 2 ; in other words, what is the half of \% ? 
How many times is fa eontained in \'f. ? What is the third 
part of {i i. in oilier words, divide j-g by J5. How many times 
is ^ contained in -ff J [Point to the black-board.] Will 
dividing the numerator of a (ruction by any number, then, 
always make the fraction so many times less? Lleincu.bei', 
then, that dividing the numerator divides the fraction. 

Z. What principle may be drawn from these two exercises? 

J nS .-The fraction ia \ ™ tU JH i r l . h -' »."»;/''»' "ff J the numerator. 
( divided iiy dividing J uuu "^au)i. 

4. If on apple be cut into two equal parts, what is one of 

them called ? [See Chap. II., Section I.] How shall I write 

it on the black-board? Ans. By drawing a horizontal line. 

and writing 1 above and 2 below it ? [Write it,] If I should 

divide one of these halves into 2 equal parts, what should one 

of them be called ? [Write it.] Which of these fractions [£, 
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J] is the larger? TTow ninny times ? lies luulliplyin:: (be 
denominator by 2, then [point to the fractions on the black- 
board], multiplied civ divide:.! the fraction '< By what number ? 
How many times is ' greater than 4 ? Than ^ ? Than ^ ? 
Will 'inuhiphjins the! denominator of a fraction by any num- 
ber, then, always d.h-Mr. the fraction by that number ? Ke- 
m ember, then, that multiplying the denominator divides the 
fraction. 

5. [Write J on the black-board.] If I divide the denomi- 
nator 4 by 2, what will the fraction be ? [Write it after the 
answer is received.] Which is the larger fra.ction ? [Write 
£.] If I divide the denominatov of this fraction by 3, what 
will be the fraction? [Write it.] Which is the larger? How 
many times? Will dividing the denominator of a IVaoJioii, 
then, by any number, always multiply tin; fnielion by that 
number ? Remember, then, that dividing the denominator 
maltipUrs the fraction. 

6. What principle have you discovered from the last two 
exercises ? 

7. [Write fa on the board.] If this numerator [point] be 
multiplied by 2, or hy any other number, what effect will be 

Eroduced on the fraction ? If this denominator be multiplied 
y 2, what will be the effect on the fraction ? If a fraction bo 
multiplied by 2, or by any other number, and then be divided hy 
the same number, will the I'motion be unchanged, or will it be 
greater or less than at first? What will be the effect, then, on 
this or any other fraction, if both terms he multiplied hy the 
same number ? Remember, then, that a fraction, -is uachit.'rjrd 
when both terms are vniUi/z/ied !.■■■/ ;V same number. 

8. [Write fa on the board, as before.] If this numerator 
be divided by 2, or by any other number, what will lie the 
effect on the fraction 1 If this deimminator be divided by 2, 
or by any other number, what will bo the elfect on tin- fraction ? 
if a ['[-action bo divided hy 2, or by any other number, and 
then bo multiplied by the same number, will the fraction bo 
unchanged, or will it be greater or less than at first? What 
will be the effect, then, on any fraction, if both terms be 
divided by the same number? Remember, then, that a frac- 
tion is unchanged, when both terms are divided by the same 
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9. What principle may be drawn from the last two eser- 

Ans. — The value of a fraction ia ( multiplying > both termfl by the 
not changed by ( or dividing J same number. 

[From this pvtrnrsiplo it is evident that the same fraction may 
be represented in literally an infinite variety of forms. For, 
by continually multiplying both terms of \ by 2, we have f, f , 
tV, &c., to infinity. And, what is still more remarkable, if the 
operation is commenced by the use of odd numbers as denomi- 
nators, the fraction ^, or any other, may be represented in an 
infinite series of forms, each series of which may Tie continued 
to infinity. From these considerations, the extraordinary fact 
results, that an infinite number of men, say, as an approxima- 
tion, every person now alive, and all that ever have existed, or 
ever will exist, might be employed from the present moment 
through all eternity, each person writing a series of fraethms. 
all equal to one another, yet no two composed of exactly the 
same figures. And still further, the time in which this indefi- 
nite number of persons might have been thus employed, may 
be extended through the past eternity as well as through the 
eternity to come.] 

[As the three principle-! developed above are exceedingly 
important, it may be well, the more strongly to impress (.hem 
on the mind of the pupil, to present the subject in another point 
of view, as follows :] 

10. [Write T 8 g on the black-board.] Which of theso two 
numbers is the dividend ? [See p. 67, 1. 24.] Which is the 
divisor? Where is tho quotient [or quota, or share] ? Arts. 
Both terms, namely, the fraction. If the dividend or thing 
to be divided, be increased [point to it], will the quotient, or 
share, or fraction, be increased or diminished ? What will be 
the effect if the dividend be decreased? What will be the 
cfleet on the quotient, then, of multiplying the dividend by :i, 
3, 4, or any other number ? [See the first principle developed 
in this section.] 

11. The divisor shows the number of parts into wliiili the 
dividend is to be divided : it' that be increased, then, will the 
quotient (oi- t ri!ire, or fraetion), be thereby increased or dimin- 
ished? What will be the effect if the divisor be decreased? 
What will be the effect, then, of multiplying it by 2, 3, or any 
other number? Of dividing it by any number? [See the 
second principle developed in this section.] 
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12. If both dividend and divisor are multiplied by the same 
number, what will be the effect on tie quotient [or fraction) '. 
If both be divided by the same number, what will be the effect? 
[See the third principle developed in this section.] 

13. [Write tho following exercises on the board, and the 
unswiT,-, as fust as they arc piveii hv I be class, as follows: J of 
1 = 1, &c] What is 1 of 1 1 | of 2 ? I of 3 ? Of 6 ? 
Of 7 ? What is 1 of 1 ? Of 2 ? Of 3 ? Of 4 ? What is 
i of 1 ? Of 2 ? Of 3 ? Of 4 ? What is § of 1 ? Of 2 ? 
Of 3? Of 41 fcofll Of 2? OfS? Of 4? Nowlook 
at the board, and say, did you get these answers by adding, 
?i]|.ilr,n.'!ii^'. multiplying, or dividing? What is 1 of J ? J of 
1 ? | of J ? | of | ? Wnat is the operation, then, when 
(lie numbers on eaeh side of of are bolh fractions? What, 
then, dues the word of imply, when connected with frm-iiuus ! 
Remember, then, tba.t. the word of connected with fnii;t:ons 
nlwiiys ia/'ifii-s ■mvlJijUkatioii. What is the divisor in f ? In 
* ? Perform the division in both these cases ? Does the 
numerator, then, always express the fraction when the denomi- 
nator is 1 ? Docs the value of an integer, then, remain un- 
changed when 1 is placed under it as a denominator ? 

14. What principle is involved in tho last exercise ? 

Ans. A. whole number may be expressed fractionally by 
writing 1 under it as a denominator. 

15. Recapitulation. — What effect is produced on a fraction 
by multiplying its numerator? By multiplying its denomi- 
nator ? By dividing its numerator? By dividing its di-nomi- 
nator? By nmliivlyin^ both its terms? By dividing both its 
terms ? What docs the word of imply when connected with a 
fraction ? How may an integer be expressed fractionally? 

16. What are the principles developed in this section ? 
Arts. 1. If multiplication or division be performed on the 

numerator, the same effect is produced on the fraction. 

2. If multiplication or division be performed on the denomi- 
nator, a contrary effect is produced on the fraction. 

3. No change of value is produced on the fraction when 
both terms are multiplied or divided by the same number. 

4. A whole number maybe expressed fractionally by writing 
1 under it as denominator. 

5. The word of connected with a fraction implies multiplica- 
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Definitions. — I. Numbers may be divided into two classes, 
namely, Prime numbers and Composite numbers. A prime 
member is a number which can be divided exactly only by 
itself, or by unity, as 1, 2, 3, 5, 7, 11, 17. A composite numlier 
is a number which can be measured exactly by a number ex- 
iVi'dini; unify, or which can be formed by multiplying two or 
more numbers together, each exceeding unity, as 4 from iiX-l 
12 from 2X2X3; 18 from 2x3x3. One number is said to 
be prime to another when unity is the only integer by which 
both can be measured. Thus, 4 and 9 are neither of them 
prime numbers, but they are prime to each other ; because unity- 
is the only integer which will measure them both. 

II. A number greater than unity that will exaetly divide two 
or more numbers, is called their common divisor; and the 
greatest number that will so divide them is called their ^rralrsi 
common divisor. Thus, 5 is a common divisor, and 10 the 
greatest common divisor of 10 and 50 ; and 3 Is a common 
dirkor, and !) the greatest common divisor of 9, 18, and 27. 

III. A number that contains another an exact number of 
times, is a multiple of that number. Thus 4, 15, ami 8, are 
ca.e'li muliiplcs of "2, A number that, contains two or morn num- 
bers as factors is a common multiple of those factors. Thus, 
6 is a common multiple of 2 and 3; and 24 is a common mul- 
tiple: of 2, 3, and 4. The smallest number that contains two or 
more numbers as factors, is their least common multiple. Tims, 
24 is a common multiple of 2 and 3 ; but it is not their least 
common multiple, for 18 and 12 contain them also ; but as no 
number smaller than G contains thorn, (> Is their least common 
multiple. 

1. What is a prime number? Give examples, and say why 
they arc prime. What is a composite number? Give exam- 
ples, &a. What is a common divisor of two or more numbers ? 
(.J Lve examples, &c. What is the greatest common divisor of 
two or more numbers ? Give examples, &c. What is a mul- 
tiple of a number ? Give examples, &c. What is a common 
multiple: ui' tivo or more numbers 1 Give examples, <fcc. What 
is a least common multiple of two or more numbers? Give 
examples, &c. 
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2. Is 2 a prime or a composite number ? What is an even 
numbec? Can any even number except 2, then, be prime' 
Can the product of two or more odd factors ever be even ? 

Why not ? Ans. Beeause every even number has for 

one of its factors. From the answers to these questions, it is 
plain that the most simple method of ir-olvitig a number into 
its prime factors is to continue halving it as long as it remains 
eri-.n (each operation giving 2 for a factor), and then to exam- 
ine it by the odd numbers, beginning with the smallest. Thus. 
to resolve 120 into its prime factors, say 2 ■ [60] = 2*2 [30] 
=2*2*2 [15] =2 • 2 • 2 ■ 3 • 5. These operations, however, 
should be performed mentally, unless the number be very large ; 
and, after a little practice, the three 2's may be discovered at 
once (and the same with other numbers), by a mere inspection 
of the composite number. The following exorcises will render 
(he nv.olut.Ion of composite numbers sufficiently easy, and, after 
some practice, exceedingly rapid. 

3. Is 10 divisible by 2 without remainder? Are 2 tens? 
3 tens ? Any number of tens ? How many tens in 80 ? In 
380? 270? 1250? Are all these numbers, then, divisible 
by 2? Since any number of tens, then, is divisible by 2, by 
what rank of figures can it be determined whether a number is 
divisible by 2 ? What will be the respective remainders, if 
any, on dividing the following numbers by 2 ? 154 ? 379 ? 
1 976 ? 3285 ? [These numbers, and others, if necessary, to 
be written on the black-board. They are not to be divided. 
The pupil should tell at a glance.] What, then, is the sign 

that 2 is a factor in a number ? Ans. That it is an 

number, or a number ending in — , — , — , — , or — . 

4. What will be the remainder if 10 be divided by 9 ? 
When ■> tons arc divided by 9 ? 3 tens? 5 tens? 7 tons? 
What will remain if 100 be divided by 9 ? 200 ? 500 ? Any 
number of hundreds? When 1000 is divided by 9 ? 2000 ? 
3000 ? Any number of thousands ? [Write 253674 ou the 
black-board, and other numbers, if necessary, and ask such 
quesi.ious as follow, pointing to the figures.] What will be 
the remainder vvlicii this '2 is divided by 9? Tho 6? 5 ? 41 
7 ?* 3 ? What, then, is the sign that 9 is a iactor ? Ans. 
That the sum of the significant figures is divisible, &o. 

5. What is the remainder when 1 is divided by 3 ? When 
2? 3? 4? 5? 6? 7? 8? 9? When 10 is divided 
by 3 ? 2 tens ? 3 tens ? 4 tens ? &c When 1000 ? 2000 ? 



, y Google 



[chap. hi. 

3000 ? &c. What, then, is the sign that 3 is a factor ? That 
the sum of the significant, &o. 

6. [Write the following and other numbers on the black- 
board, and ask' questions as follows.] 2768, 82562, 5237, 
8246. What is the remainder when this number is divided by 
2 ? By 3 ? By 9 ? Note. — All numbers divisible by 9 are 
also divisible by 3; but the converse is not always true. For 
instance, 51, 111, 213, are divisible by 3, but not by 9. 

7. Is 100 divisible by 4 ? 200 ? 300 ? Any number of 
liLiuthvds ? What, then, is the sign that 4 is a factor ? Ans. 
Tli.it. the tens, and units are, &c. Is 20 divisible by 4 ? 40 ? 
60? 80? Any even number of tens ? Give another sign of 
4, then. Unite the two signs. Ans. When the units and tens 
an' divisible, if tie tens are odd; when the units alone are 
divisible, if (he tens are even. 

8. Is 10 divisible by 5? Any number of tens? What, 
then, is the sign that 5 is a factor ? Is 100 divisible by 25 ? 
What, then, is the sign of 25 ? 

9. Is 1000 divisible by 8 ? What, then, is the sign of 8 ? 
Is 200 divisible by 8 ? Any even number of hundreds? Give 
similiter si an oT 8, then. Unite the two signs. 

10. What is the sign of ten being a factor? Of 50? Of 
125= (-^p) ? Of 225 (9X25) ? 

11. If an apple be divided into 2 equal parts, and each of 
t.bose be again divided into 3 equal parts, into how many eijmd 
parte will the apple be divided ? Would the number of parts 
have been precisely the same, had the apple been divided at 
once into G parts ? Divide 24 by 2, and the quotient by 3. 
Divide 24 by 6, the product of 2 and 3. Is it the same lii'ing, 
then, in all cases, whether we divide by two numbers separately, 
or by their product ? 

12. Is 3 a factor in 342 ? Is 2 ? Is 6 a factor, then ? Is 
2 a factor in' 546? Is 3 ? Is 6 a factor, then ? What is the 
siirn of 6 ? An even number divisible by what ? 

13. What is the sign of 15 (3x5)? Of 18 (2x9)? 
Of 20 ? Ans. An even number of — . What is the sign of 
24 (3x8)? Of 75 (3 X 25) ? Can an even number be 
prime ? Why ? Can a number ending in 5 be prime ? Wby ? 

14. [Write 4236981 on the black-board, and frequently 
e\ereise the cln*s as follows, on this and other large numbers, 
till the questions can be answered correctly and rapidly.] 
What is the remainder, if any, when divided by 2? By 3 ? 
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4 ? 5 ? 9 ? 25 ? 50 ? 125 ? Is it divisible by 6 ? 15 ? 
181 20? 24? 75? 225? 

l£?" Signs to discover the factors 7 and 11 might be devel- 
oped, but they are too numerous to be of much use in pr;u:ii ■.-(.:, 
It may be well to mention, however, that 7 is factor in all 
numbers consisting of 2 or of 3 figures, where the left hand 
figure, or figures, is double that of the right hand, as 42, 84, 
(i;J, 168, 147, &c. ; and also if the right hand figure be £ of 
the left hand ones, aa 91, 182, 273, 364, &c. Eleven is readily 
discovered in 2 figures, since they must be alike, as 44, 77 ; it 
is also a factor in numbers consisting of 3 figures, when the 
sum of the figures at the right and left is equal to that in the 
middle, as 473, 374, 286, 385, &o. 

[The class may now be directed individually to form on the 
slate, a table of numbers, from 1 to 100, or to 1000, or to 10,- 
000, as the teacher may see fit, analyzed to their prime factors. 
When (his is done, let the pupils exchange skies, and eaeh 
examine his school-mate's work, and mark any errors lie may 
find. Lastly, let the tables be carefully examined by the 
teacher, to see that no composite numbers are placed among 
the prime factors, which will probably be the case on the first 
trial, such as 20=4 • 5, in place of 20=2 • 2 • 5. Writing 
such a table twice without copy or assistance, will generally 
make every pupil sufficiently familiar and ready with analysis. 
If not, the exercise should be repeated till he becomes apt in 
observing the prime factors in a number, and can declare at 
once how often they are repeated.] 

Examples of Numbers resolved to Prime Factors, 

Resolve the following numbers into their prime factors : 1st. 
132 ; 2d. 625 ; 3d. 488. 

Solution 1st. 132. Is 2 a factor in 132 ? How often ? Is 
3? Then 2*2*3 being factors, 4*3=12. What is the 
quotient of 132 by 12 ? Is 11 a prime ? Then the prime 
factors of 132 are 2*2* 3* 11. 2d. 625. Is 2 a factor in 
625 ? Is 3 i Is 5 ? How often ? How many 25s, then, in 
625 ? Am. There being 4 in each hundred, of course there 
are 25 in 025. Then 25 being twice a factor, gives 5 • 5 • 5 ■ 5 
for the prime factors of 625. 3d. 488. How often is 2 a 
factor in this number ? What is the quotient of 488 by s ? 
Is 61 prime or composite ? Then the prime factors of 488 are 
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2 • 2 • 2 • 01. Observe, however, tliat nearly all these steps 
will bueome superfluous by practice, anil should be dispensed 
with as soon as possible. 

Specimen of the FORM of the Table of Prime Factors. 



2-2 

■1 -3 

2*2-2 
3*3 

2-5 



As soon as the members of a class have each formed a table 
from 1 to at least 100, it may be well to direct their attention 
to the fact that every prime number greater than 3 is either 1 
more or 1 less than 6, or one of its multiples. This singular 
property of numbers may be thus accounted for. Neither 6 
nor either of its multiples can be prime, since they must neces- 
sarily be even; now, if the numbers between any two of its 
adjacent multiples be examined, take, for instance, 13, 14, 15, 
16, 17, it will -be obvious that the middle number cannot be 
prime, «nce every multiple of 6 must also be a multiple of 3, 
and the middle number contains exactly one 3 more ; and as 
the even numbers on each side of the middle one cannot of 
i.!!iiu ■>(-. In"; prime, it follows that no number greater than 3 can 
be prime, unless it be 1 greater or 1 less than 6, or than one of 
its mui/iples. Observe, however, that, although primes can l.u 
found in no other situation, it does not necessarily follow that 
the converse is true, namely, that every number in thai sir ml- 
lion must be prime, as an inspection of the table will show. 

15. "Write in a column on the slate the prime numbers 
between 5 and 97 inclusive, and repeat the exercise daily til] 
they become familiar. 
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16. What are the prime factors of 14 and 35 ? What is 
their greatest common divisor ; that is, what prime factors are 
common to both numbers ? What are the prime factors of 10 
and 12 ? What is their greatest common divisor ? Mention the 
prime factors of 16 and 18, and say which are common. What 
is the greatest common divisor of 28 and 42 ? Of 16 and 30 ? 
1 8 and 42 ? 19 and 57 ? 72 and 30 ? 20 and 45 J 51 and 
17 ? 75 and 125 ? 39 and 26 ? 36 and 54 ? 14 and 63 ? 
15 and 125 ? 27 and 84 ? 30 and 81 ? 

17. What is the greatest common divisor of 12, 27, and 51 ? 
Of 9, 45, and 54? 63, 18, and 36! 15, 39, and 27? • 4, 26, 
and 38? 14, 49, and 68? 15, 105, and 75 ? 24, 78, and 42? 
*5, 34, and 51 ? 

18. What is the greats! common divisor of 4, 32, 12? Of 
45,75,60? 33,77,22? 39,91,78? 46,69,1)2? 34, 
85, 102 ? 16, 128, 64 ? 116, 29, 87 ? 

11). Mention two numbers of which 10 is the common mul-' 
tiple ? Of which 15 ? 22 ? 26 ? 34 ? 35 ? 42 ? 46 ? 
51? 52? 106? 112* 

20. What is the least common multiple of 2 and 3 ? Of 
3 and 5 ? 7 and 3 ? 5 and 11 ? 

21. Is 18 a common multiple of 3 and 2 ? Its toast com- 
mon multiple '? Is 260 a common multiple of 5 and 13 ? Its 
least common multiple ? 



Section III. — Fractional Change of Form. 

1. When a bushel of wheat, in divided into -i equal pans, 
what is one of them called ? How many of these fourths make 
half a bushel? Is §=|, then? If a bushel was divided 
into 6 equal parts, how many of them would make half a 
bushel? Is j}=J=| ? [Show these fractions on black- 
board.] If divided into 8 parts, how many would make half 
a bushel ? If divided into 10, 12, 16, 18, &c, parts ? [Show 
a number of those fractions, and let the class observe the rela- 
tion between the two terms of each fraction.] In how many 
ways, could j be represent!!:! ? [Infinite.] Which is easiest 
understood, the smallest fraction J, or one of the larger omrs * 

2. When an article is divided into 3 equal parts, what is 
one of them called ? If divided into 6 equal parts, what 
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would one of them be called ? How many of these last would 
make | of the article ? Is §=J, then ? [Black-board.] Ex- 
press \ in as many different forms as you can. Which is 
(jusiust underslood, liic smallest or one of the larger? Into 
bow many different forms can a fraction be changed without 
iUli'riiij! its value ? [See p. 82, i. 5.] 

3. What is the least common multiple of 2 and 3? How, 
then, may J and | be changed to equivalent fractions with a 
least common denominator ? How may | and ^ be changed to 
equivalent fractious with a lea-it common denominator? | and 
|? fandj? £and£? &andf? 

4. Change J to an equivalent fraction of the same denomi- 
nation as 5. i- to same denomination sis T \. Make J, J and {{, 
of same denomination, by u change In the two former? What 
i« die least common multiple of 3, 5, and 25 ? Change j, ^ 
and ^j, then, to equivalent fractions with the least common 
denominator. [Use black-board.] Change f, f , and -j^, to 
fractions with least common denominator, commencing by a 
change in the last fraction. Change £, f, -i, J, and ^ tf , to frac- 
tious with least common denominator, commencing by a change 
in the second and fifth. 

5. Change the iblknving ?oi^ of fractions to equivalent ones, 
with the same lowest denominator by division : | and § ; i 
and A ! A and | ; E \, T V and & ; f , J, and i$-, ^. *. and 

H- 

6. What is the least common denominator of $ , §, J, §, E B S , 
/„ ? [Black-board.] How shall J. be changed to an equiva- 
ir.nl ('ruction of that denomination ? How shall 3 ? J ? | ? 
^ r ? 2^i ? What hi the least common denominator of J, £ T , f , 
it, Jy? How shall | be brought to that denomination? j s T ? -f ? 
| ? 3 &r ? What is the least common denominator of J, §, ■&, 
;jL, ^-, T 3 r , j* a ? How shall J be brought to that denomination ? 

HowBlttllj! At A? +• A ! A' 

Ky~ The above exercises should be studied without the aid 
of the slate. In reciting, the teacher should write the given 
fractions on the black-board, and call on the pupils to work out 
■a mentally. 
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Explanation. — Numbers of different denominations can 
neither be added together Dor subtracted from each other. 
Thus, 6 chairs and 3 tables make neither 9 tables nor 9 chairs ; 
and 3 tables cannot be taken from 6 chairs, nor 3 chairs f'r.nn 
6 tables. Their denomination, however, can be made the same, 
and then they can be either added or subtracted. Thus, by 
calling both chairs and tables pieces of furniture, they have the 
same denomination ; and, when added, make 9 pieces of furni- 
ture; and the 6 or the 3 may be subtracted 'from the 9, 

The same remark holds good with respect to abstract num- 
bers (that is, numbers used without being applied to things), 
whether they are whole or fractional mimU:i\i. Thus Oty can- 
not bo added to 3 hundred or to J! units, because they are of 
different denominations, and would make neither 9 hundred, 
9ty, nor 9 units. Neither can 3ty be subtracted from 6 hun- 
dred without changing one of the hundred (mentally) to lOty, 
and thus we should have 570. This becomes more evident 
when applied to fractions. ^ can neither be added to, nor sub- 
tracted from, |, while both retain their present form. But J 
can be changed to ■#?, and g to T J, and, as they have now the 
same denomination (twelfths), they can either be added or sub- 
tracted. 

But the case is entirely different in regard to multiplication 
and division. In multiplication, as has already been observed, 
although it, is in reality nothing more than addition, yet one of 
the factor" is r.'ii tn hi: <phh:d. It merely points out the num- 
ber of times that the other factor is to lie taken. Thus, the 6 
chairs and 3 tables may be multiplied by 3, giving 18 chairs 
and 9 tables, because 3 timts (J chairs make IS chairs, and 3 
times 3 tables make 9 tables ; and so with any other number 
whatever. Abstract integers may also be multiplied or divided 
by numbers of different, denominations, since it is evident :\v.xi 
6 hundred or Gly eao be taken three times as well as 6 unit? 
can; and it is equally evident that either of these digits can be 
divided by 3 of any denomination whatever. In like manner, 
| and |, or any other fraction, though of different denomina- 
tions, may be multiplied or divided by 2, 3, \, or any other 
number, since the one is only taking each of these fractions so 
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■mn.n.y Hmes, and the other is only finding haw many times they 
contain the divisor. 

1. Can numbers of different denominations bo added together 
or subtracted from each other? Give me examples to show 
why. What should be done, then, when it is necessary they 
should be added or subtracted? Can factors of different 
denominations be used in multiplying? Give an example to 
show why. May the divisor and dividend be of different denom- 
inations ? G-ive an example to show why. 

2. By how many methods can a fraction he changed Without 
altering its value? [See p. 83, 1. 36.] Which is more intel- 
ligible, a fraction with large or with small terms? Which, 
then, is the preferable mode of changing the form of a frac- 
tion ? Can the form of a fraction always be changed by 
division ? When can division be used ? Ans. When its terms 
have a common divisor. Can £f be changed by division ? Oan 
IV- V #? V- ^ n y* CanjV A* *#» Canevcry 
f taction lie changed in form by multiplication ? Why? Be- 
cause, though every two numbers may not have a common 
divisor, yet any two, &e. 

3. What is the least common multiple of 3 and 15 ? What, 
then, is the sum of § and ^? What is the least common mul- 
tiple of 4 and 8 ? What, then, is the sum of | and |? What 
is the sum of $ and $ ? Of $ , *, and & ? Of f , $ s , and \ i 
Of |, I, and ^ ? Of f f , and & ? [By division and mul- 
ii[eication the least common denominator becomes 20.] Of ^, 
^, and -j^? Of ^ J, and -fel [Least common denominator 4.] 

4. What is the least common denominator of J and § ? 
What is the difference of these fractions, then ? The difference 
of | and ^ ? Of f and f ? Of £ and \ ? 

5. How many fourths are there in 1 ? In 2 ? In 5 ? In 
9 ? How many fourths in 1£ I In 5| ? What, then, is the 
difference between 6| and 1J ? How many fifths in 1 ? 
Eighths in 1? Sixths? Ninths? What, then, is the differ- 

n 4ji and 2| ? 
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Buenos V. — Contracted Addition and Subtraction of Common 
Fractions, usually called Multiplication and Division. 

1. In how many ways can a fraction be multiplied ? [Sw. ]>. 
80, 1.16, and p. 81,1. 16.] Namcthem. By which method is the 
fraction rendcra! most hit i.:l libido? Wliu-ii, then, is tiii: prcl'i/r- 
ablemode? Can division be used for multiplying a fraction in 
all cases ? * Why not ? By how many methods can a fraction 
be divided ? Which, then, is the preferable mode ? Can a 
fraction be divided or multiplied by division in all cases ? 
Why not? 

2. Multiply ^z by 3 by multiplication ; by division. Mul- 
tiply ^V by 7 by multiplication ; by division. Can T \- be 
multiplied by 3 by division ? Why not? Ans. Because il is not 
a factor in . — . Can it be multiplied, then, by multiplication ? 
What is the product ? Multiply the following factors by both 
methods, changing the fraction, when not already so, to its low- 
est denomination, and observing whether or not the result of 
the two methods is alike : ^ by 3 ; ^ e by 4 ; -fg by 3 ; s 6 g 
by 7. 

3. Divide ■$% by 3 by multiplication. Can it be done by 
division? Why? Divide ^ by 7 by multiplication. Can it 
be done by division ? Why ? Can -fc be divided by 2 by both 
methods? Why? Divide the following fractions as indicated, 
changing the quotient, when not already so, to its lowest de- 
nomination, and observing whether or not the result of the two 
methods is alike : T \ by 3 ; -?% by 4 ; \% by 2 ; £| by 5. 

4. Multiply £ by |. [Write it on the black-board.] 
Suggestive Questions.- — What part of 2 is § ? [See Chap. 

II., Sect. I., 13.] If £ be multiplied by 2, then, how many 
times too large will the product be ? If it be 3 times too large, 
how can it be rectified? [This analysis will be sufiirietitl)' 
clear when exhibited on the black-board, if the teacher write 

• A fraction may be multiplied and divided in all cases by division ; but 

Thus £ multiplied by fi.ur by division becomes £„ and £ divided by 1 by 
division becomes J*. It is, therefore, mere convenient, in such oases, to 
multiply ami riivi !■;■ by [jmll.i|ihi'!itmii, which presents the fractions in la'.: 
more intelligible terms of Jg. and 3 7 6 . Whan it is eaid, then, that one 
number is net divisible by ar...ithi.T, ail 1'iat i^ inciint is that ton qmiiit-rii 
would be complicated with fractional parts. But, whenever this would 
not bo so, a change of fractional form by division is always preferable. 
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tlir: answers to the suggestive questions by the class, as follows, 
i^peeially if il:e multiplication be only indicated, as below, not 
eer 'brined. Thus, Axf- First stop, ■',,-=; second slcp, -j'fj =- 
T 2 F .J If -J- be iiiu'il \\>]\vA by :'., then, in place of g, and, because 
it in 3 times too much, divided by 3, what terms of the two 
fractious will be multiplied together? Will this be the case, 
whatever may be the numbers, when one fraction is to be mul- 
tiplied by another ? 

5. What principle, then, may be drawn from this exercise? 
Ans. To multiply one fraction by another, multiply the — 

for a new numerator, and the — for a new denominator. 

6. Multiply f by f; $by$; | by£; | byf; 5 byfi 
repeating, step by step, the above analysis. 

7. Multiply | by £,. [Write it on black-board.] 
Suggestive Questions. — What factor is common to 5 and 10 ? 

What factor is common to 3 and 6 ? What two factors, then, 
are common to both terms ? What, then, will be the product 
of the two fractions, if the common factors be dropped ; that 
is, if both terms be divided by 15 ? 

8. Mention the products of each of the following pairs of 
fractions by inspection merely, casting out the factors common 
to both tenns mentally, so as at one step to present each pro- 
duet in its lowest denomination: fX^! £XA; AXf • 
IX ft! @X?+; *Xtt; fXIi IX?: JXt- 

9. What addition to the principle developed from the 4th 
exercise may be. drawn from the last two exercises ? 

Arts. When one or more factors can be found in one or in 

both of the which can also be found in one or in both of 

the , they may be cast out of both before the multiplica- 
tion, and thus leave the fractional product in its lowest denom- 
ination. 

10. Divide J by §. 

S,t?r;rs[ii?e Questions. — What part of 2 is |? If $ be 
divided by 2, then, instead of §, how many times too small will 
be the quotient? How, then, shall it be rectified ? [Let the 
division be indicated on the black-board as before in Ex. 4, as 
follows: ?~-%. First step fa; second step f; £.] If §, then, 
be divided by 2 in place of §, and, because the quotient in !.i 
times too small, it be multiplied by 3, what terms of the two 
fractions are found to be multiplied together? [Repeat the 
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above analysis, step by step, in each of the following problems.] 
Whatiss-4? i- T V? ft+41 f-i-Jf? f-i-Jl f+il 
j-j-^? l-i-5? In place of Multiplying crosswise, would 
the same result be attained by reversing tlic divisor, and 
completing the process by multiplying the two fractions ? 
[Show the -process un the black-board in one or two of tin 1 above 
cases, as follows: §-*■$=&:§, by division; gXJ (the divi- 
sor reversed) by multiplication.] As the result, then, is ex- 
actly the same, we shall in future pursue the process by 
reverting the divisor, and multiplying. Repeat the above 
problems by the reversing process. 

11. What principle may be drawn from the above excruisus ? 
Ans. To divide one fraction by another, reverse the , 

and proceed as in multiplication. 

12. Divide 3 by f The most simple method of resolving 
s:icli ()UR<.(.!oiis is In give the integer (3) a fractional form, as f. 
But, after a little practice, giving the fractional form becomes 
a superfluous step. Divide 9 by $ ; 8 by f ; 14 by *. 

13. How many \ in 4£? Divide 4-J, then, by f. How 
many f ia 6£ ? Divide 6 J- by f ; 3jj by 9. 7£ by 2f 5£ 
by 2j{. 

14.- Divide 2 by 7 [§]. 1 by 5 ; 3 by 8; 5 by 8; 2 by 6; 
1 by 4. 

15. What does the word of signify when connected with 
fractions ? [See Section I., 13 of this olm-ptcr.] How much, 
then, is £ of j{ ? Express § of \ of Jf of ^, in its most sim- 
ple terms, mentally casting out equal factors. [Black-board.] 
Nxr,r<ihs, in their lowest terms, J of -fa ; f of -Jf ; $ of g-f ; 
&°f;frof I; A of |f 



Section VI. — Practical Questions. 

1. A merchant sold 8 barrels of flour, at 6-| dollars per 
barrel. How much did they come to ? [The pupil should 
explain the process in all the questions that follow.] 

2. A countryman sold 4| bushels of cranberries to one 
store-keeper, and 3jJ bushels to another, at 3£ dollars a bushel. 
How much money did ho receive ? 
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3. One man bought 2 J bushels of the same cranberries, and 
another man bought 1 J bushels. How much did the first man 
pay more than the other ? 

4. What will 9 bushels of rye come to, at -££ of a dollar 
per bushel ? 

5. A man bought 5 yards of cloth for 16J dollars. How 
much was that for one yard? What would 3 yards cost at 
that rate ? 

6. If 6 men can build a piece of wall in 33 days, in what 
time could 1 man build it ? In what tinio could 4 men build 
it? 

7. If 3 horses will eat 16^ tons of hay in a year, how much 
will 1 horse eat in the same time ? How much will 5 buries i 

8. If 3 barrels of flour last a family ©-g months, how long 
will 1 barrel last them ? How long will 5 barrels ? 

9. If 6 yards of cloth cost 13£ dollars, what will 1 yard 
cost? What will 9 cost? 

10. If a man can travel 10£ miles in 3 hours, how much 
can he travel in 1 hour? In 5 hours? 

11. If 2J bushels of wheat last a family 3 weeks, how 
much will last them 1 week ? 5 weeks ? 

12. If 5 boxes of raisins cost llf dollars, what will be the 
cost of 1 box ? Of 7 boxes ? 

13. If 3 ounces of silver cost 3A dollars, what will be the 
cost of 1 ounce ? Of 8 ounces ? 

14. If 3j pounds of bread be sufficient for 6 men for a day, 
how much is that ibr 1 man ? For 5 men ? 

15. If 9 men receive 11£ dollars for a day's work, how 
much is that for each man ? How much would seven men 
earn at that rate ? 

16. If the freight of 9 hogsheads of sugar on a railroad 
! 16 dollars, what is the freight for 1 hogshead ? For 7 



[llqioat the above from Ex. 5 to 16, omitting in each the 
!i.';;Jii:^ ((ucifioii, " How liiuoli Ibr 1," &c. They should be 
done as follows: 5" 1 3X&J, 6 ,h 20J-4-4.] 

17. There is a pole standing so that + of it is in the ground, 
and jj of it in the water. How much of it is in the air ? 

18. A pole is standing so that J of it is in the ground, J in 
the water, and I U [but in the air. How many feet are in the 
ground, bow many in the water, and what is the length of the 
pole ? 
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19. In a certain school, £ of the pupils are learning to read, 

? si-inlying aritlimotio. I studying geography, and the rest, 6 in 
ji'.imtxT, learning grammar. How many are reading? how 
luany studying arithmetic? how many geography? and how 
many in all ? 

20. In a congregation \ were men, g women, £ boys, and 
100 girls ; how many persons were in the c 



CHAPTER IV. 



Section I. — Change of Form. 

1. Ten cents make a dime, and 10 dimes make a dollar. 
How many cents, then, make a dollar ? 

2. Ten dimes make a dollar, and 10 dollars make an eagle. 
How many dimes, then, in an eagle ? 

3. Ten mills make a cent, 10 cents make a dime, 10 dimes 
make a dollar, and id dollars an eagle. How many mills, then, 

4. Twelve pence make a shilling, and 20 shillings a pound. 
How many pence, then, in a pound ? 

5. Four farthings make a penny, 12 pence a shilling. How 
many farthings, then, in a shilling ? 

6. Four farthings raa£ e a penny, 12 pence a shilling, and 20 
shillings a pound. How many farthings, then, in a pound ? 

7. As 12 pence maki; a shilling and 20 shillings a pound, 
how many pounds and shljlirig-j in 540 pence? 

8. Sixteen drams make an ounce, and 1R ounces a pound. 
How many drams in 1 pound ? In 3 pounds ? In 7 pounds ? 
How many pounds in 512 drams? In 7C8 drams? 

9. Twelve inches make a foot, and 3 feet a yard. How 
many inches make 5 yards ? 15 yards ? 25 yards '! 14 
yards! 
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10. Three feet make 1 yard, and 5J yards a rod. How 
many feet make a rod ? 5 rods ? 8 rods i 

11. Sixteen and a half feet make a rod, and 320 rods a 
mile. How many feet in a mile ? 

12. Four quarters make a yard, and 5 quarters make an ell 
English. How many quarters in 5 yards ? How many ells 
English in 20 quarters ? How many ells English, then, in 5 

13. Four quarters make a yard, and 6 quarters an el) 
French. How many quarters in 12 yards? How many ells 
French in 48 quarters ? 

14. Five quarters make an ell English, and 6 quarters an 
(ili French. How many ells French, then, in 12 ells Ktigii^h '. 
Solve this question first by multiplication and division, and llien 
by division and subtraction. 

15. Four quarters make a yard, 5 an ell English, and 3 an 
ell Flemish. How many ells English in 15 yards? and how 
many ells Flemish in the same ? 

16. Twenty shillings make a sovereign, and twenty-one shil- 
lings make a guinea. How many guineas in 63 sovereigns ? 

Solve this question first hy mullipiicatjou and divisii;n, and 
then by division and subtraction. 

17. One of the fields of a farm is exactly square, being 40 
luds long and 10 wide, nuking 1600 squari; rods. Another 
field is only 25 rods wide, yet it contains the same number of 
^iii.lko rods. Is the last named field longer or shorter than the 
first, and what is its length ? 

18. Sixty seconds make a minute, and 60 minutes an hour. 
How- many seconds in an hour? In 5 hours? In 25 hours i 

19. Twenty-four hours make a day, and 7 days a week. 
How many hours in a week ? In 4 weeks ? In 6 weeks ? In 
1-lwoeks* Inl9weeks? [14=15—1; 19=20—1.] 

20. Two pints make a quart, 8 quarts a peck, 4 pecks a 
bushel, and 8 bushels a quarter. How many pints in a quar- 

21. Eight quarts make a peck, and 4 pecks a bushel. How 

many quarts in 75 bushels? 

22. Two pints of milk make a quart, and 4 quarts a gallon. 
How much will a pint cost, al 40 cents a gallon? 
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CHAPTER V. 

MISCELLANEOUS QUESTIONS. 



1. A farmer sent hia son to market with 24 bushels of pota- 
toes, which he sold at 25 cents a bushel. He bought 111 pounds 

of pu^ar, al. 0| cents a pound, and 11 pounds of eoll'eo, at '■) 
cents a pound. How much money did he carry home ? 

[The teacher should require hia pupils to prove this and the 
following: qmisi.ions, and explain the process somewhat as fol- 
lows: 24 times 25 is £ of 24x100=000 ; 1G pounds of 
sugar, at 6 cents, come to 96 cents, and \ of 16=4, uniting 
100 cents; and 11 pounds of coffee, at 9 cents, come to 99 
cents ; togi:;her 199 cenls, which, taken f.'roiu 000 tents, leave 

401 cents to carry home.] 

2. A storekeeper sold 3 dozen of eggs, at 10 emits per 
dozen; 3 yards of calico, at 12J cents per yard; and 16 
pounds of rice, at 5 cents per pound. What did the whole 
amount to ? 

3. A* man divided $360 dollars between his two sons and 
two daughters, jriviu^ '.'. shares; io eaeli son, and 1 share to each 
daughter. How much did each son and daughter get.* 

4. At a certain meeting of 2^0 persons, there were 4 times 
as many children and twice as many women as men. How 
many were there of each class '! 

5. Two brothers, one of whom was twice as rich as the other, 
calculated their property, and found that t.o^elher they had 
83000. How much did each possess? 

6. The sum of 8275 is to be divided among 2 men in such 



* These fractional formulas, or as many as nooes 

II tba blackboard ;i: tins fir.l miUUoii, but omitt 
■either slate nor piper shim!-;] be used in any ot 
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7. If a certain number is multiplied by 4, the product is 24. 
What is the number ? By what process is it ascertained ? 

8. If a certain number is divided by four, the quotient is 
24. What is the number? By what process is it. ast.'oH ained ? 

D. Ten was added to a certaiu number, and 8 subtraeted 
from it ; it was then multiplied by 6 and divided by 4, when 
the result was found to be 24. What was the number ? Re- 
verse the process. Why ? 

10. If 4 pounds of brown sugar cost 25 cents, what will 9 
pounds cost ? 

Suggestive Questions.- — By what numbermust the 25 cents 
lie divided to >how the price: i->l" 1 pound * By what, multiplied 
to show the price of 9 pounds? Place these numbers so as to 
indicate ^loh. operation^ ; i.liat is, place them in a fractional. 
form, thus, £x25. Why? 

11. If 8 pounds of i ire cost- 56 cents, what will 15 pounds 
cost? -V-X^S. Why? [See note on preceding page.] 

12. If 6 pounds of refined sugar cost 75 cents, what will 
121 pounds cost ? Q X 75. Why not -^ ? 

13. A man who employed I I laborers, found that the wages 
he paid came to $77 a week. He afterwards hired 4 more 
laborers at the same rate. How much would the weekly wages 
then amount to ? 15x7. Why ? 

14. How much is \ of 105 ? If, then, the wages for 6 
days amount to $105, how much would they amount to for 4 

15. If the wages of 15 men amount to $105 for a week of 
6 working days, how much would they amount to for 3 weeks 
and 2 days? ^=^x^5. Why? 

16. At $105 for 15 laborers for a week of 6 days, how 
much does each man earn per day ? 

17. If a man travel 8 days, when the day is 12 hours lo:jg, 
how many hours does he travel ? 

18. If a man travel 360 miles in 6 days, when they are 12 
hours long, bow Car will bo travel in 8 days, when they are 10 

horn-along! ^X860. Why? 

19. At g33'lbr fi barrels of Hour, what will 32 barrels cost ? 
16X11- Why? 

20. If wheat rise in price should the 5 cent loaf be made 
larger or smaller ? 

21. If a 5 cent loaf weigh 10 ounces when wheat is 80 
cents a bushel, how much should it weigh when it is 100 cents 
per bushel? 4X10- Why? 
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22. A ship was provifiioriijc) (l.ir- R months, at the rate of 15 
ounces per day to each person. What must be the daily allow- 
anwi for each person, in order Ibuf. the provision may hist. 12 
months ? More or less ? and how much ? § X 15. Why ? 

23. A retailor one morning weighed his rice, and louiid that 
he had exactly 44 pounds. In the ovtiiiisii; he attain weighed it, 
and found that he had rouiaiuiug fi times as much as he had 
sold. How much had he sold ? *^-. Why? 

24. The same man weighed his raisins in the morning, and 
found them to weigh 40 pounds. In the evening there re- 
mained 8 pounds more thau was sold. How many pounds were 
sold? 

25. Three men purchased jointly a piece of woods;, contain- 
ing 1000 square roils, Jiv agreement ilie second was to have 
200 rods more than the first, and the third 200 rods more than 
the second. How many square rods was each man to have? 
333t, 533£, 733£. Why? 

20. There are two numbers whose sum is 00, and their dif- 
ference 12. What are the numbers ? $£■ — 6. Why? 

27. Two merchants agreed to trade as follows r The first 
was to receive jM>0 a month for carrying on the business; the 
remainder was to be shared so that the second was to receive 
double the amount of the first, exclusive of his monthly pay. 
They gained 600 dollars the first month. How much would 

Remark. — Interest is an Allowance by a borrower for the 
use of money, or any kind of property lent. Interest is also 
frequently allowed on unpaid debts. The rate or amount of 
interest for a given mini differs at different times and in differ- 
ent places. In the state of Mew York, lawful interest is 7 per 
cent. ; but in most parts of the United States, it. is 6 per cent. ; 
that is, for the use of 100 for one year, whether the money 
be eents, dollars, pounds, or any other denomination. As 100 
cents make 1 dollar, cents is the usual interest for 1 dollar' 
for a year. In reckoning interest, M0 days are considered a 
month, ami 800 days a year. ■ 

28. At 6 cents tor a dollar for 1 year, what is the interest 
of'5 dollars, for the same time? Of £8 ? Off 12? Of $15? 
Of $24? Of $100? Of $06? Of $125?* 

a used to denote dollars, ttie our- 
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29. At 6 cents for a dollar for one year, what would he the 
interest for 2 years? 4 years? 5 years? 7 years? 

30. At 6 per cent, (or 6 for 100} for 1 year, what is the 
interest of S2 for 2 years ? $8 for 2 years ? $6 for 3 years ? 

31. As there are 12 months in 1 year, what is the interest 
of 51 for 6 months, at 6 per cent.? Interest of 81 for 2 
months? Of 86 for 3 mouths? Of $6 for 8 months? $6 
for 9 months? 86 for 11 months? 86 for 1 month? $6 for 
7 months ? 

32. At 6 per cent., what is the interest of $100 for 6 
months ? For 8 months ? 9 months ? 1 month ? 7 months ? 
11 mouths ? 

33. At 6 per cent., what is the interest of $150 for 1 year ? 
Of $200? Of 250? 226? 500? 750? 326? 530? 

34. At 6 per cent., for 12 months, what would be the 
i merest for 2 months, or 60 days? For 30 days, or one 
month ? For 15 days ? For 45 days ? For 20 days ? For 
40 days ? 

35. At 6 per cent, for 12 months, how much for 2 months, 
or 60 days ? How much for 1 day ? 2 days ? 5 days ? 8 

36. At 6 per cent, for 12 months, what is the intorest of 
Sltm for 1H months? For 16 months? For 8 months ? 

37. If the interest of f 100 for twelve months is 86, how 
long must, that sum be at interest to produce '${)'. To produce 
812? §4? 81? 

38. A man was sent on horseback from Boston to Hanover, 
and went at the rate of 5 miles an hour. After he had been 
pone 8 hour;, .".noiher was despatched after him to bring him 
back. 1. How far was the first ahead when the second Minted ? 
The second went at the rate of 8 miles an hour. 2. How 
much would lie gain on the first in an hour? 3. In how many 
hours would he overtake him ? 4. How many miles would the 
first have travelled before he was overtaken? Ans, to 3d 
question, *fi. Why? 

39. A man sets out on a journey, and travels SO miles a 
day. After lie hud been gone '-'<\ days, his son nets out after 
him, and travels 4o miles a day ? In how many days would 
he overtake him ? 

40. A cistern has two pipes. The first can fill it in 3 hours, 
and the second in 6 hours ? How much of it would each of 
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them fill in 1 hour ? How much would both together ? How 
lODg would it take them both to fill it ? 

41. A cistern has 2 pipes. The first can fill it in 3 hours, 
the second in 4 hours. How much of it can both fill in an 
hour ? In what time can both fill it ? 

42. A cistern has 3 pipes. The first can fill it in 4 hours, 
(hi: second in 6, and the third in 8. In what time would all 
three fill it ? 

43. A cistern has 3 pipes ; 2 to fill, and one to empty it. 
The first can fill it in 3 hours, the second in 4, the third can 
empty it in 6 hours ? In what time would it be filled if all 
three were set running ? 

44. A and B can do a piece of work in 10 days, and with 
the .Wislance of I! they can do it in 8 days. How long would 
it take alone to do it? &S — A = A- Ans. 40 days. 
Why? 

45. A man and his wife consume together a bushel of meal 
in 2 week? ; bnl when the wile was alone, it would last her 5 
weeks. How much of it did the man consume in 1 week ? 

46. If a man could build a piece of wall in 5 days, and 
another in (i <l;i.yj, how long would it take both to build it ? 

47. If a staff 4 feet long cast a shadow 6 feet long, how 
long a pole could cast a shadow 12 feet long at the same time * 
How long a pole could cast a shadow 15 feet long ? 

48. A man bought a horse and wagon for 160 dollars. The 
horse cost J.. 1 , times the price of the wagon. What was the 
price of the wagon ? ^ SL . Why ? 

49. A boy being asked how many con Is ho had, replied, if 
you multiply the number by 5, take 8 from the prodncl., 
divide the remainder by 9, and add 2 to the quotient, the 
amount will be 10. How many cents had he ? 

50. A mason, 12 journeymen, and 4 laborers, receive to- 
gether $72 wages for a certain time. The mason receives a 
dollar daily, each journeyman ^ dollar, and each laborer J dol- 
lar. How many days nmsi they have worked for the money ? 

51. In an orchard of fruit trees, J bore apples, J plums, J 
pears, 7 peaches, and 3 cherries. How many trees are there 
in the whole, and how many of each sort? 

52. Sold 16 pounds of butter, at 25 cents a pound, and 
received in pay sugar, at 8 eenta a pound. How many pounds 
of sugar would I receive ? 
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53. Sold 24 chickena at 50 cents a pair, for 20 yards of 
delaine. What was the price per yard ? 

54. If 5 men in 40 days can make 800 pairs of boots, how 
many can 1 man make in a day ? How many could 15 men 
make in 4 days? 

55. A, B, and C, divide f 100 among them, so that 7* 
should have 88 more 
much dot's each n;r:cii 

[In reviewing, omit 
ing examples.] 

56. If 49 pounds of bread be sufficient for 14 men for 7 
days, how much will suffice for 1 man 1 day ? How much for 
20 men 4 days ? 

57. If 4 men can reap 48 acres in 12 days, how many acres 
can 1 man reap iu 1 day ? How many can 8 reap in 1 (> du ys ? 

58. If 875 be the wages of 5 men for 3 weeks, what will 
be the wages of 1 man for 1 week ? What will be the wages 
of 8 men for 4 weeks ? 

59. How many yards of baize, 4 quarters wide, will line 8 
yards of eamblet, 3 quarters wide ? 

60. Four mechanics completed a piece of work, for which 
they received as wages §■')(), and it was agreed to divide this in 
proportion to the time they had been respectively employed. 
Now, the first had worked 3 days, the second 4, the third 5, 
and the fourth 6 days. What were their respective shares of 
the wages ? 

61. Two men purchased some goods, and sold them again at 
a profit of $24. The first advanced $100, and the second 
8200. What share of profits should eaeh receive 1 

62. Two merchants Ir.uhA together for a year. The first 
advanced a capital of $8000 for 12 months, and the other a 
capital of $6000 for 4 months. The profit was $3000. How 
should it be divided ? 

63. How many pounds o;" colToe, at, 9 cents a pound, with 
twice the weighl. of supir, at 6 cents a pound, may be pur- 
chased for 4 dollars and 20 cents ? 

64. If 30 men can do a picyc of work in 8 days, how many 
men could do the same piece of work in 12 days? 

65. When 20 men can do a piece of work in 12 days, in 
what time may 30 men do the same work ? 

All the above questions should be proved by the class. 
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PART II. 
WRITTEN ARITHMETIC. 



INTRODUCTION. 

ADDRESSED TO TEACUEB3. 

Written Arithmetic is the art of calculating by means oF 
written characters. As already shown, when treating of Oral 
Arithmetic, there are only two operations that can be performed 
with numbers, namely. Increase and Decrease. To perform 
these with skill and rapidity, comprises the whole of Arith- 
metic. Both may be accomplished by numeration. But such 
a method is entirely too slow for practice in the extensive 
operations of civilized society. Shortened processes have 
therefore been invented, chiefly by omitting superfluous steps, 
which have effected wonderful savings both of time and labor. 
Indeed, so numerous and important are the abbreviations i" 
constant use, that Arithmetic may not inaptly be defined the 
art of increasing and decreasing numbers by sho&texed jrro- 

In the following exercises it is of vast importance that pupils 
should avoid the use of all unnecessary words, either in speech 
qc thought. For instance, when 4 and 2 are to be added, there 

is no oisciisiuu to think of, fir less to -nam?., those numbers. In 
rrsiilinsi, we never think of nor use the name nor sound of the 
jr.Ui-rs wliiuh contuse the syllables or words. The sound of 
iim sijlhiltf: or vird itself occurs at the fiiv-t glance. It will be 
the same with the numeral characters, if proper euro he taken 
from the outset; for it is much more difficult to reform a bad 
habit than to form a good one. The thought of 0, and tho 
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writing of it, will be almost, if not quits, simultaneous with the 
Bight of the figures 4 and 2 ; and, after a little practice, tho 
mind will readily grasp, in the same way, three, four, live, and 
more figures, at a time. 

The same remark applies to all the other processes. There is 
no occasion, for instance, to say, or even to think o\\four limes 
Jive make twenty. When properly trained, the pupil will think 
of twenty the instant he sees the 4 and the 5. The tedious 
talk about carrying, also, should be altogether dispensed with. 
Thus, in the following example, 
84 



4;'() 

in place of saying, or thinking, five times four arc tirvmy, 
nothing and carry two ; five times eigld are forty, and two arc 
forty-two ; the words tieenty, forty-two (two words out of 
eighteen), arc all that are necessary. The rest are mere hin- 
drances. And not only does such verbiage lengthen the pro- 
cess, but experience has shown that it actually increases the 
chance of error, by allowing time for the mind to wander from 
the subject. By strict attention to this matter, mulliplieatinu 
hi ill subtrariion will ho performed as fast as the figures can he 
written, division will be much shortened, and addition need not 
occupy more than a fourth of the time usually required. 

The mode of performing the elementary processes now uni- 
versally used in our schools, is the same in principle with the 
obsolete plan of teaching children to read bj spelling cvm-y 
word. It differs, however, in one important respect. In read- 
ing, the spelling process generally lasts but a few months. In 
arithmetic, unfbnutiai.ely, it clings to most, persons through 
life. Let it be wholly abjured from tho first, then, and tho 
profit and ease both to teacher and pupil will be found to be 
immense. The spelling process merely i: darkciielh by words." 
Nor bs this all. The advantage will ho reflected on all other 
studies. For, by the improved method, it is obvious the mind 
is kept continually on the alert, and the slovenly, dreamy, 
mental hahits, which are now the bane of our schools, are 
entirely avoided. 

The whole subject of Written Arithmetic may be suitably 
arranged in five chapters. 
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I. A Description of the Characters, or Notation and Nu- 



II. The shortened processes of Increase and Decrease, ap- 
plied to Integer and Decimal Fractions. Under the head of 
Increase conic Addition and Multiplication (or addition of 
equal numbers), including Involution (or multiplication of 
eijuaj numbers). Under the head of Decrease come Subtrac- 
tion and Division (subtraction of equal numbers), including 
Involution (division of equal numbers). 

III. The same processes applied to Common (or Vulgar) and 
Denominate Fractions. 

IV. Practical application of (he methods of increase and 
decrease, promiscuously arranged. 

V. The Comparison of Is' umbers, or Ratio and Proportion. 
To these are added s Suitmiju-jm', containing a few subjects 

more properly belonging to Algebra, though commonly inserled 
in books of arithiiiouu, s'ich as Progression by Differences and 
Progression by Ratios, usually, though improperly, called Arith- 
metical and Geometrical Progression, Compound Interest, 
Permutation, &c. 

The rapid method of performing the elementary operations 
necessarily requires considerable practice in Oral Arithmetic. 
Such pupils, therefore, as have not already studied Part I. of 
this treatise, should now recite from it once or twice a day, 
simultaneously with the study of this part of the work. If 
tli is is faithfully attended to, adding in ouch numbers as iia, 27, 
28, &c, 35, 36, 37, &c., will soon be found as easy as the 
addition of single digits. 

writing tho characters is Natation ; that of reading thvm 
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CHAPTER I. 

TIIE NUMERAL CHARACTERS, 
OR, ELEMENTARY PRINCIPLES OE INCREASE AND DECREASE.* 

The idea of numbers is one of the first that enters into tho 
human mind. The infln.it observes his two hands, or the two 
eyes of his mother. The rudest savage counts his arrows or 
his game. Names for numbers, therefore, are among tho first 
words invented. A few names, of course, answer every pur- 
pose for the child or the savage. But, as the child becomes a 
man, or the savage becomes civilized, new wants call for new 
numbers, and these of course call for new names, until it 
becomes impossible to supply a sufficient variety. For no 
genius could invent, no memory retain, such a multitude of 
terms, were a distinct word required for each number. Hence 
mankind has everywhere been competed to classify numbers. 
Thus, if sixty or a hundred shells were spread nut. on the sea- 
shore, or placed in a row, to explain to.a group of savages tlie 
number of fish contained in a canoe, the collection or row 
would not give a clear idea, of the actual quantity. But, if (ho 
shells wore arranged in small heaps, each of which should 
contain an equal number, there could be no such dilliuuliy. 
Now, such an arrangement has been actually introduced into 
every community. Nature herself has provided us with a 
scale, or measure, which is so obifioua and simple as to have 
fnved itself into universal use. Tins is no other than the ten 
fingers. By the aid of this scale any number whatever can be 
expressed by the aid of a very small number of terms. Nor 
is this the only advantage of this scale. It requires only nine 
characters, with an additional one to express zero, or nothing, 
to represent tiiis wonderful, (his infinite variety of numbers. 

* If tho class of beginners is young, it would be profitable fur the 

teanlitr lu™,i this c:i:ipl.!!r r.o t.hcm bv sections, ivilh U.Lit.triLlioii.i tm the 
black-board and other explanations. 
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Ten, then, being the universal scale or measure used jn cumu- 
lation, our system is properly called Decimal Arithmetic, the 
word decimal meaning numbered by tens. 

Various kinds of characters have been used at different 

time*, and by different, nations, for expressing numbers. But 
tin: llm/iun. u:n.l ll'.e Ar'ihir numerals are the only one* which it 
is important for the student of Arithmetic to understand. 

The Roman numerals are chiefly used for dates, chapters, 
mid sections, of books, and the hours on time-pieces. The 
characters are derived from the alphabet. Their origin is suf- 
ficiently evident. ; and, as a knowledge of this origin will assist 
the student in retailing them to mind if they should be forgot- 
ten, an explanation of it will not be out of place here. 

The ten Jingers present so obvious and convenient a method 
of numbering, that every people hitherto known, except the 
Chinese, and mi obscure tribe mentioned by Aristotle, lias em- 
ployed them for that purpose. The rude tribes of Africa and 
America, however, use the lingers of one hand only as their 
scale; that is, they count onward from one to five, as we do 
from one to ten, and then commence anew. It may justly be 
affirmed, then, that nature, in forming the human hand, sup- 
plied us, at the same time, with the first elements of caleula- 

But the Romans not only used the digits, or fitters, as (lie 
foundation of their method of computing; (bey also derived 
several of their characters from them. Thus, a finger, repre- 
sented by I, stood for one; two, three, and four fingers, 
re [i resented by II, III, IIII, stood for two, three, and four. 
I!y holding up the hand with all the five fingers extended, a 
tolerably correct representation of the letter V will appear, 
formed by the thumb and index finger. V was accordingly 
chosen as the character for five. In like manner, VI (six) \a 
one hand and one firmer of the other ; Vll (seven) a hand and 
two fingers, &a, while X (ten) represents both hands, considered 
as two Vs. joined by their apices : or it may he formed by 
holding up both hands, one thumb resting on the other in the 
form of a cross. C and M, the initial letters of centum- and 
■ra'Ue, the Latin words for a hundred and a thousand, repre- 
sented these numbers. C was originally written thus, L~. Its 
half L, stood for 50. In like manner the half of M, \, 
rounded into D, stood for 500. 

Such was evidently the origin of tho first Koman numerals ; 
10 
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[CHAP. J 



but, as the eye does Dot readily recognize more than three 
character* at a srl:un.:o, a phm has lieen adopted to obviate that 
dilTii-ulty, ami that i>, liy t-LsuHlnjr a sintittir number f ■ '. i* ■ .- ■ =■. 1 &7rfl-<? 
a larger to be subtracted in place of being added. Thus, in 
placed' 1111 (four times one), we have IV (five less one) ; lor 
Villi (five and four), we have IX (ten less one) ; for XX X. X. 
(four times ten), we have XL (fifty less ten); and forLXXXX 
(fifty and forty), we have XC (a hundred less ten.) 

lie-ide.s the chiiniutcrs already enumerated, 10 is pemtctimes 
used for D, and CIO for M; and these, hi fact, may [lostfildy 
he the original character:- that represented five hundred and a 
thousand. For, when brought closely together, they greatly 
resemble the D and the M. But in other respects they are out 
of rule. For, when is annexed to 10, it increases the value 
of the latter tenfold. In like manner, when C is prefixed and 
annexed to CIO the last is increased tenfold. Lastly, the 
value of a character is increased a thousand fold by drawing a 
horizontal line over it. 



III. three. 

IV. four. 

V. five. 



IX. nine. 

XX. twenty. 
XXX. thirty. 
XL. forty. 
L. fifty. 
LX. sixty. 
LXX. seventy. 
LXXX. eighty. 
XC ninety. 
C. a hundred. 
CO. two hundred. 



TABLE OF ROMAN NUMERALS. 

I CCO. three hundred. 
CO. four hundred. 

10. five hundred 

>r 100, six hundred. 
DOC., or IOCC, seven hundred. 
DCCC, or I0CCO-, eight hundred. 
CM. nine hundred. 

CIO., a thousand. 
MM., or II., two thousand. 
MMM., or III, three thousand. 
MMMM-^or IV., four thousand, 
100., or V., five thousand. 
LOOM., or VI., six thousand. 
IOOMM., or VlL, seven thousand. 
IOOMMM., or VIII., eight thousand. 
IOOMMMM., or IX., nine thousand. 
CCIOO., or X., ten thousand. 
CCIOOCCIOO., or XX., twenty thousand. 
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Every one must see what a tent km a affair a large calculation 
would be according to this cumbrous system of notation ; nor 
is it easy to say what our commercial standing, to say nothing 
of science, would have been to-day had it never been super- 
seded. 

Exercises for the Black-board and Slate. 

1. Write the following numbers in words, explain each letter 
separately, and, lastly, read the whole series in connection : 
_MDOC0LIT; MMMCCLX; IIIXL;_XCIV; CMXCIX 
XIOCLII; XX ; XIX ; MMDXXXlI; IIIDXXV; XCVII 
IOCXXXTIII;XXIICDLTI;LTIII;LXXXVIIjXLTII 
XVI ; XIX- XXIV; XXXIX ; 1IV; XX; XCIX; XXVIII 
XXIX; LVI; CCCLXIV; XXV; XVI; IV. 

2. Write the following numbers in Human, numerals, read 
them, and explain each separately. 

Iv.gbl.eeu hundred and fifty-four; eighteen hundred and 
nineteen ;■ twelve thousand two hundred and sixty ; three 
thousand and forty; ninety-nine ; fifty-four; ninety- four ; Jiirty- 
six; nine hundred and ninety-nine; ten thousand six hundred 
and fifty-two; ten thousand and ten; forty-nine; eighteen 
thousand seven hundred and thirty-sis. 

Questions to be put by the Teacher. — What does the I 
represent Am, A finger. The V? The X? The C? 
TheL? TheM? The D ? &c, till all the characters in the 
table are explained, and their origin pointed out. 

The Arabic Numerals, as they are called, though they are 
now generally allowed to be of Indian origin, were "introduce! 
into Europe by the Arabs nearly a thousand vearK ago. They 
are now used by all civilized nations. The Arabian method 
unites the important advantages of conciseness, simplicity, and 
precision. Indeed, it is impossible to conceive anything better 
adapted to the purposes of calculation. A more convenient 
scale than 1.1ml. of ten might have been adopted, so as to have 
allowed of more equal subdivisions without fractional parts 
[tor instance, the seale of eight, of sixteen, or of twelve); but 
the priii rijies of the notation are incapable of improvement. 

The number of characters in the Arabic notation is ten. 
Nine of these represent numbers, and one stands Cor nothing, 
by itself, though indispensable to the system. The Arabic 
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characters have also probably originated from the fingers. But 

tliey diiTcr I'i 0111 the Roman numerals hi tbis, that, some of thorn 
consist of vertical, others of horizontal lines, and others again 
of both. The following are the characters, with their names. 
Underneath each is placed their supposed original ibnn : 

TABLE OF ARABrC NUMERALS. 



l=EdSHHBJtO 

Thus, one is represented by a vertical line, as in the Roman 
system; two by two horizontal lines; three by three of the 
same; four, by a square, — that is, two horizontal and two 
vertical lines; five, by three horizontal and two vertical ; six, 
three horizontal and three vertical ; eight (two fours), two 
squares; seven, two squares, loss one vertical; ;iine, evidently 
borrowed from the Greek character for nine (!r, theta.) The 
seven is also supposed to be borrowed from the Greek charac- 
ter for that number (', zola), to which it certainly bears con- 
siderable resemblance. Lastly, tlio nought, or cipher, which 
does not consist of lines to be counted like the others, but, on 
the contrary, is entirely round, to sliow that of itself it has no 
value. The first nine characters have been rounded to their 
present form, doubt lev, by rapidity in writing. 

Formerly, the ten Arabic characters were all called eii'.|ici>, 
from the Arabic word sipher, to enumerate. Henne, arithmetic 
is often called ciphering. The first nine are now called dinUs, 
a name derived from the Latin word digitus, uhieh oigniiii.--- ;-„ 
finger. 'J.'liey are a'ao called ugnijkrtnl. (inures, because each 
of them ha,s a pcadiar valve of its own, and to distinguish 
them from the cipher, which has no value of itself, though' it is 
an exceedingly important figure, as it. often modifies the value 
of all the other figures, as will presently appear. 

By means of those ten character*, any number can be ex- 
pressed, however small or great it may be. This is effected by 
iiilixii:^ Uvo kinds of value to each of the sk'nil'ieanl figures, 
namely, their primary, or simple, or ahsdutr. value, and their 
swjmiarij or local value. Their simple value is always the 
same. It is expressed by their names as given above. The 
local value differs according to the place, or ran/c, which the 
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character occupies as connected with other figures. The word 
lucid moans pertaining to uplace. For example : 1 moans a sin- 
gle unit,, or one, when it. plants by il.-elt', or when it stands in 
the first rank al tins right hand. But when it is planed iu the 
armml rank from the right, it is leu times greater; that is, 
it stands for one ten. Thus, the figure 1 in 10 or in 10 stands 
for ten, because it. occupies the second rant. But as tbe figure 
in the first rank in 10 signifies nothing, being only used to 
place the 1 in the second rank, the two figures together stand 
for ten. In 1(S, as the figure in the first rank stands for (>, the 
the two figures togoMier stand for sixteen. The same principle 
holds with all figures. Thus, 24 stands for twenty -J bur, be- 
cause the figure 2, being in the second rank, does not stand 
simply for two, [nil fur two tens, or twenty ; and 40 stands for 
furry, because 1 lie 4 occupies I lie second rank. 44 is forty-four, 
because the first. 4, being in the second rank, is forty ; the 
second 1, being in the first rank, is simply four. Any number, 
then, as far as ninely-nine, can evidently lie expressed with the 
ten characters. The nest higher number is ten tens, or one 
hundred. Thi> is expressed by placing the figure 1 one place 
further to the left. ; that is, in the third rank from the right. 
Thus, in 100 and 124 each of the ones stands for 100, because 
it is in the third rank. The 2 in the second number counts for 
twenty, because it. i.s in the second rank, which is the place of 
tens. Thus, the three figures together, 124, read one hundred 
and (went.y-four. To express thousands, a lignre must stand 
one place dill farther to (he left, because- leu hundred make one 
thousand. Thus, iu the number given below, 
abed 



there are four 3s, but each has a different value. The first 
3 on the right, marked d, stands for three ones. The figure in 

the second rank, marked c, is ten times greater than the first ; 
that is, it stand,- for thro: Uiis, or thirty. The third, marked 
J, is ten times greater than the second, or a hundred times {/tit. 
times ten times) greater than the first ; that is, it stands for 
three hundred. Lastly, the fourth figure, marked a, ia ten 
times greater than the third; a hundred times (ten times ten 
times) greater than the second; a thousand tunes (ten times 
ten times ten times) greater than tbre first ; that is, it stands 
10* 
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for three thousand. The whole number, then, reads Ihree 
thousand, threo hunilivd am] thirty-three. 

The first principle of decimal arithmetic, then, is derived 
from the tenfold increase of value of the ranks, or places, of 
figures. It may be expressed as follows : 

I, When figures are placed horizontally, or side by side, every 
figure is ten times greater than the same figure immediately 
on its right, and ten times less than the saine figure imme- 
diately on its left. 

If a cipher were placed to the right of the above four 3's, 
as below, 

the 3 marked d would no longer stand for three units, or ones. 
It would now be three tens, or thirty, because it occupied the 
second rank from the right, which is the place of tens. Tho 3 
marked c has also changed its place. It, also, has become ten 
times greater. It was formerly three tens; it is now three 
hundred. The same remark .T^pHo.; to thy figures marked b 
and a. Each is moved one place further to the loft, and thus 
has bt'.r'jmi'.' k'-tifui'.l greater. In a word, the whole number has 
been increased tenfold by having a cipher placed at its right 
Again, by removing the cipher, each of the other figures is 
changed to one rank further to the right, and thus each figure, 
and consequently the whole number, is decreased tenfold. The 
object, then, of the cipher is to enable us to place si^iilirani. 
figures in their proper rank, and thus show their true local 

But any other figure, by changing the rank of these 3s, 
would have changed their value just as effectually as the cipher. 
If 8 is put in place of the cipher, as below, 

abed 

:;■;:;: iii, 

each three has its value increased as before, by having it.s rank- 
changed one place towards the left. The only differcm-e be- 
tween the two numbers is, that six has been added to it in tho 
one, besides the tenfold increase; whereas nothing has been 
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allied l.o the other. Again, by removing the 6, we not only 
dec reuse the value of the other figures tenfold by changing 
(heir rank, but. a!so diminish the number by six. It is evident 
th;it. the sime observations will hold good if any other signifi- 
cant figure is added or token away. 

The second principle of decimal arithmetic, then, may be 
expressed as follows : 

II. Every figure becomes tenfold greater by being removed one 
rank, or place, to the kft, and tenfold less by being removed 
one rank, or place, to the right. 

The following Numeration Table, which teaches us to read 
the names of those figures that stand for integers, will now bo 
readily understood : 

NUMERATION TABLE, No. I. 



^W&nt= WiHP KSt> Bh& K£i=> 
3 6 5, 4 2 7, 9 8 4, 2 8 3, 2 4 7, 



From this table, it appears that each figure, besides its sim- 
ple name of one, two, lime, k-a., has two other names. For 
instil tic.*:, the first figure on the loft of the table is three hun- 
dreds of trillions, or more simpiy three huwlrcd trillions ; the 
second is sis tens of trillions, or sixty trillions (the final syl- 
lable ty signifying tens), and so forth. The term units is 
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always omitted. Hence the third figure is not read five units 
of trillions, but simply five, trillions; and the figure on the 
right of the table in not read seven units of units, but simply 
SCTMJt. The whole scries of figures is read thus : three hundred 
uiu! sixty-five trillions, four hundred si rul twenty-seven billions, 
mm\ hundred and eighty-four millions, two hundred anil eighty- 
three thousand, two hundred and forty-seven. Higher numbers 
than llieso are rarely required. It may be proper to mention, 
however, that, the same principles of nomenclature can be eon- 
tinucd to infinity, the eiasseH or periods being named quadril- 
lions, tiuintdlions, scxtiUions, scpiillion*, kt:., to eaoh of which, 
as before, ;ire assigned three ranks or plaees, namely, units, tens, 
hundreds. 

It will be observed that the figures in the table are divided 
by commas into periods, or eliisses, of three orders of figures 
(«n:h, commencing at the right. This should always be done 
when a scries of figures exceeds four in number, for otherwise 
they i.'iiimot so easily be read. These periods, it, may be noticed, 
are named Units, Thousands, Millions, Billions, Trillions, &e. 
The orders, or ranks, are the same in every period, namely, 
Units, Tens, Hundreds.* 

* TIlih U U.o l'lii'LOh -mil,.; cf h ■ - ■ i l t ,1 1 i 1 1 ,- aumljori into fit nods. Its aim- 
plkity Iiils WA In ils u;Livi;rsii.l nit in tllis mumry. I!)' thn KnL'li.'h iii..i:iii, 
i'uL-LiK-rlj u.'iii :w.n:, e.K'U [im-iuJ Ii;ls fix ii^-jriia, :ul:1 is ruail n.-, i'ulluwa : 
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It ought here to be carefully noted that the word unit, 
besides forming tho name of the first period, ami uf the first 
order or rank of each period, may be appiied io figures of any 
order whatever. Thus a single unit of the first order is ex- 
pressed by ....... 1 

A unit of the second order by 1 and ; thus . . 10 

A unit of the third order by 1 and two Os ; thus . 100 

A unit of the fourth order by .1 and throe 0s ; thus 1000 

and so on for tho units of higher orders. But, when units are 

named simply, without expressing any particular order, units 

of theirs* order are always meant. 

As it is evident from the above table and explanation that 
there cannot he more than nhic different numbers of any one 
denomination, since an addition of one more to the nine en- 
larges the number to fere, and thus carrier it into the next 
higher rank, we thenee have the third principle of deeimal 
arithmetic ; namely : 

III. Ten units of any one rank make bne unit of the next 
rank to the left; and one u/iit of awi o/is rank makes ten 
units of the next rank to the right. 

Exercises for the Black-board or Slate. 

1. Divide 44444444 into periods of threes by commas, 
commencing at the right. 

2. What is the general name of the first period on the 
right ? Of the second ? Of the third ? 

y. ltepoat the name of the orders iu the first, period ? Ans. 
Units, tens, hundreds. Repeat those of the third; of the 
second ; of the fourth. Are they the same in every period ? 

4. What name is never expressed? 

5. What is the first figure on the left called? Ans. Tens 
of millions. How many millions does lliat figure stand for ? 
What is the seeoml figure on tho right called ? The fourth on 
the right ? The third on tho left ? 

6. How many times is the .^eeoud figure on the right g-caK/r 
than the first ? [Point to the figures on the black-board.] The 
third than the first. ? The fourth than the second? The fourth 
than the first ? The fourth than the third ? &c. 

7. How many times is the first on the right contained in 
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Uui second? The first id the third? The second in the fifth? 
&c. 

8. Point off and write in words the following figures : 
7i!35S, 700, 1245, 604267, 8956238, 284503002, Vltm, 
7924502, 3824507266. 

9. Increase tlie first two of the above nine numbers tenfold ; 
the second two a hundred fold ; the third two a thousand fold ; 
and the remaining three ten thousand fold. In other words, 
multiply them by 10, by 100, 1000, 10,000. 

[The above esercises should be repeated and varied by the 
Scadier liil Sin; sn'jjec! becomes perfectly familiar to IliC class.] 

But the rightrhand figure does not always represent units. 
Sometimes it becomes necessary to use or speak of a number 
Ims than one. Thus, with respect to the money of the United 
States, the dollar is considered the unit. But a sum '/ess tiiriii 
a dollar frequently enters into a calculation, — cents, for in- 
stance, which are hundredths of a dollar; or dimes, which are 
tenths. These parts of a unit of any kind are called fractions, 
a word signifying broken into parts. Or, let us suppose an 
apple lo be cut into ten equal parts. One or more of these 
fractions or tenths of iiti apple may enter into a calenlaiion. 
When this is the ease, these tenths, as the smallest part of the 
number, would occupy the rank on the right. But some mark 
wi.im 1.1. then be necessary to show which rani; was occupied by 
the units. The character used for this purpose is a reversed 
comma, called a separatrix,* placed to the right of the rank of 
units. When a separatrix is used, any number of figures or 
cip/ters can he added to the right of a number without changing 
the value of the other figures. Thus, if we take the four 3s 
again, marked with letters as before [see p. 113], and put a 
.separatrix after the 3 marked d, to show that it stands in the 
place of units, we can add as.- many figures as we choose on 
either hand without changing the value of any of the 3s, for 
this simple reason, that their distance from the ra?tk of units 
■is utirArtnged by that addition, l'or example : 

, abed , abed „, abed ... abed 

1st, s;}33 M, 3333 , do, 3333 , 465 *tn, 234833*40;, 

* Some writers use a dot, others a comma, for a Boparatrix. Both ara 

wrong. If nr , ns both these characters are uaod itith figures fur i- 1.1 1 l: z- imr- 
pi)H(i», ihuy thus give rise to muoh uncertainty ami perplexity. For 

instance, if tbe ibi be uses! as separatrix, there is no means of n.„:er^iiii- 
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In the first example, we have the four figures exactly the 
same as before, tin; units' rai:k occupying the right, no scpa- 
l'iitris hflii:;; neco-sary- to designate it. In the second example, 
we havsj stiil the same fii-tire-, occui.'y ]!!;>; tho siiue .st;itior],s, wil.li 
a wjiariitrix at. the riglit of the imils. But tli:.-, is itutiocosary. 
For, as the units occupy the rank on the right, they are suf- 
ficiently designated by their local situation. The third example 
exhibits the 'same characters as the second, with the addition 
of three others, 465, Here the separatrix is essential. With- 
out it, the 5 would occupy the place of units, and each of the 
3s would be a thousand times greater than in the first and 
.second examples. In the fourth example, three additional 
figures occur on the left, which of eourse do not change the value 
of the others, its lias boon already sufficiently shown above. 

This explanation brings out the fourth principle of decimal 
arithmetic, as follows : 

IV.— When t/iere is a separalrix, tlte units' place is imme- 
diately on its left ; when tltere is Tione, the right hand Jigure 
represents the units. 

The fractions, of which two examples are given above, are 
called Decimal Fractions, or simply Decimals, meaning num- 
bers broken into tenths, or tenths of tenths (hundredths), or 
tenths of tenths of tenths (thousandths), &c. The value of 
these fractions depends on the sumo principle as that of integers 
or whole numbers ; that is, each limine is ten times greater than 
the same figure on its right, and is only one-tenth of the value 
of the same figure on its left. The manner of reading Ihem 
may be learned from the following table : 

NUMERATION TABLE, No. II. 



SwehPehKh 
4 4 4 4 '4 4 4 

■ signify sMv-tivi! t:LiH]:':u:il two himi.lrCil 
,vo hundred and thirty-one thousandths. 
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From this table it appears thai tin: same names, with the 
addition of th, are used for the numbers tenfold, a hundred 
fold, a thousand ibid, &c, less than units, as for those tenfold, 
a hundred ibid, a thousand fold, &a., greater than units. Thus, 
the figure to the left of units is named tens; that to the right 
tenths. The second to the left hundreds; the second to the 
right hundredths, and so on. Observe, however, that the three 
figures to the right of the units (the fractions) may either be 
road four tenths, four hundredths, and four thousandths, or four 
hundred and forty-four thousandths; or four thousand four 
hundred and forty tens of thousandths; and so on in an infi- 
nite variety of expressions. Indeed, this remark may be 
applied to any number, whether integral or fractional. Take, 
for instance, the number 538. The usual expression for this 
is five hundred and thirty-eight. But it might be considered 
as five hundred and three tens and eight; or fifty- three tons 
and eight; or live thousand I hree hundred and eighty tenths ; 
(it- fifty-three thousand eight hundred hundredths, &C, without 

It is also plain from the last table that, by changing the 
place of the sftparatrix, the value of every figure is change;! ; 
being imrrof.nl tcnibld, a hundred ibid, ,tc, by removing it 
one, two, &c., places to the rigid ; ami rkr reused tenfold, a 
hundred fold, &c, by removing it one, two, &c, places to the 
left. And this will evidently be the ease whatever may be the 
iuures employed. 1'or instance, in the number 42'ftti, which 
reads forty-two and fifty-six hundredths, if the sepa.ru trix be 
removed one place to the right, we shall have 42;VC, which 
reads ibur hundred and twenty-five and six tenths. If it be 
now removed two places to the left, we shall have 4<i>5(>, which 
reads ibur and two hundred and fifly-six thousandths. And 
lastly, by removing the separatrix altogether, the number be- 
l:i::iu:s 4^.ii), four thousand two hundred a oil fifty-six. Thus, 
it appears that the principles regulating the nutation and nu- 
meration of decimal fractions sire precisely the same as ill 
whole numbers, as exemplified in first and second pr/tic/pli-?, 
which see (pp. 114 and 115). 

Observe, however, that should there be so many decimal 
places as to require division into periods for the sake of easy 
reading, the period adjoining the units should only consist, of 
tiro iig Lives, the rank of imils of course being wanting in frac- 
tions, as ISO, 427'38, 1)45. Observe, also, in forming anynum- 
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bet, whole or fractional, into periods, always to begin with 
units, whether proceeding to tjie right or to the left, or both 
ways. Division of fractions into periods, however, will rarely 
be necessary. 

Exercises for the Black-hoard or Slate. 

1. Point off and write in words the following numbers: 

M:^ij48; 8043'805; 2769'0072; 5214'3724. 

2. Point off and write in words, the same figures, i Tientsin:; 
the first tenfold, the second a hundred fold, the third and fourth 
a thousand fold, by changing the place of tin; separatrix ; in 
other word;!, multiply them by 10, 100 and 1000. 

3. Use the figures in the first exercise once more, decreasing 
them tenfold, &e. ; thai is, dividing them by 10, 100, and 1000", 
by changing the place of the separatrix. 

■4. Increase 'OOli tenfold; that is, multiply it, by 10, and 
then decrease it 100 fold; that is, divide it by 100. 

5. Mention separately the effect that would be produced on 
each of the following numbers by a removal of the separatrix : 
25'07 ; 38'206 ; '525 ; 92>3. 

6. Mention separately the effect that would be produced on 
each of the following numbers by placing a separatrix after 
the first figure on tie left : 2346; 18; 398; 27945. 

7. Mention what numbers arc superfluous in the four num- 
bers that follow, and why : 600 ; 006 ; '006 ; '600. 

8. Name the value of the 4 and of the 6 in the following 
number : 4060. If the 4 were removed, would the value of 
the 6 he changed ? Why ? If the were removed, would the 
value of the 4 be changed? Why? If tho cipher between 
the two significant figures were removed, what change, if any, 
would it effect upon the 4 9 Why ? Upon the 6 ? Why ? 
If the cipher occupying the place of units were removed, what 
effect would be produced upon the number ? Why ? 

9. Fifty-two millions six thousand and twenty. How many 
figures arc mvei-suvy to represent this number 1 [The number 
is not to be written in figures ?] How many of them are sig- 
nificant figurts ? 

10. Express in words 637 in four different ways. Ans. 
Six Hundred ami thirty-seven ; six hundred thirty and seven '. 
sixty-three tens and seven ; six thousand three hundred and 
seventy tenths. 
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11. Express in words the following numbers, each in sis 
different ways : 5326 ; 9478 ; 124,679 ; 38,472 ; 5-4 ; 7360 ; 
9024; 573'7. 

The fifth principle of decimal arithmetic will now be under- 
stood without further explanation, namely, 

V. The cipher is superfluous, except where it intervenes be- 
tween a significant figure and the -place of units. 

Exercises, csnUhuml. 

12. Increase 24a tenfold, or, which is the same thing, mul- 
tiply it by 10. 

13. Decrease 2540 tenfold, or, which is the aame thing, 
divide it by 10. 

14. Multiply 3'532 by 100. 

15. Divide 453'2 by 100. 

16. Multiply 1768 by 10, and then divide it by 100, 

17. Multiply 17'68by 1000. 

18. Divide 17680 by 100, removing superfluities, if any. 

19. Write down in figuri*, in separate linos, the following 
numbers, first determining in your own mind how manyfigures 
are. necessary for each number, and how many of them are sig- 
nificant : 

Thirty-six. 

Two hundred and seven. 

Two hundred and seventy. 

Two hundred aud seven tenths. 

Two hundred and seven hundredths. 

Twenty-five thousand nine hundred and twenty-six. 

Twenty -five thousand and nine hundred and twenty-six 
thousandths. 

Three thousand and four and eighteen hundredths. 

Four million air thousand and thirty-seven. 

Three hundredths. 

Fifty-nine thousandths. 

Nine millions and nine thousandths. 

Thirty-four hiliions thirty -seven thousand and fifty. 

Eleven thousand eleven hundred and eleven (a puzzle.^ 

Four millions four hundred thousand and forty and. four 
hundredths. 
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[Let the above exercises be repeated and varied, till each 
pupil can perform them correctly with rapidity and ease.] 

THE FIRST PRINCIPLES OF DECIMAL ARITHMETIC. 

[To be committed to memory by the Pupil.'] 

When figures are written horizontally, or side by side, 

I. Every figure is ten times greater than the same figure 
immediately on its right, and ten times less than the same figure 
immediately on its left. 

II. Every figure becomes tenfold greater by being removed 
one rank or place toward the lift ; tenfold leas by being removed 
one rank or place toward tJie right. 

III. Ten units of any one place make ow: v.iiii- of the m-rt 
■place to the left ; urul mm unit of any one place makes ten 
units of the next place to the right. 

IT. When there is a separatrix, tfie place of units is imme- 
diately on its left ; when /here is none, the right hand figure 
' a the unit's place. 



V. The cipher is superfluous, unless it occupies the place of 
units, or intervenes between a significant figure and the place 
of units. 

Questions to be put by the Teacher. — Which are the two 
most important kinds of numerals ? In what cases are the 
Koman numerals chiefly used '! What is their probable origin ? 
What does the capital! represent* TheV? TheX? What 
is the origin of the and M ? Of the L and D ? On what 
principle are the Uornan numerals horizontally an-angeil ! 
Arts. When a smaller one, &e. What is the probable origin 
of the Arabic numerals? Of how many characters decs the 
Arabic notation consist? Why are the first nine called sig- 
nificant figures ? Why called digits ? What is the tenth 
character called ? What is its use? What is meant by the 
simple value of a figure? By its local value? Why is our 
system of computation (sailed Decimal Arithmetic? What 
change is made in the value of a figure by removing it one 
place or rank to the left? One place to the right? Three 
places to the left? Two to the right? How is a number 
increased tenfold, a hundred fold, &<;., or multiplied by 10, 
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100, 1000, &c ? How is a number decreased tenfold, a hun- 
dred fold, &c., or divided by 10. 100, 1000, &«,? What is 
the meaning of the word unit ? Does the word apply to more 
than one rank of figures ? What is the use of the reversed 
eonmia, or separatris ? What is the objection to the use of 
liio cuimim or the period as a separatris ? Where is tlie place 
of units when there is a separatris ? When there is none ? 
Iluw niiiny ranks or orders of figures make a period ? Why 
should large numbers be separated into periods ? ltepeat the 
name- oi'l.lu: first five periods. By what character should the 
periods lie separated 1 Are the names of the orders the same 
or different in different periods? ltepeat their names. What 
does the word fraction signify ? On what principle does the 
notation of decimal fractions proceed? Ans. On the same 
principle as that of whole numbers. [See p. 119.] What is 
the principle ? In dividing a number into periods, with what 
rank should we always commence ? What is the first principle 
of arithmetic ? The second? The third? The fourth? The 
fifth ? [This, and indeed every chapter, should be studied till 
the pupil ean answer all the questions, at the close correctly and 
without hesitation.] 



CHAPTER II. 



Section I. — Addition. 
[The following exercises should be transferred to the slate, 
and practised till the sum of each set of two, three, or more 
fiL'iuiH ciin be vapidly read off without spelling ; (that is, with- 
out naming the individual figures), horizontally* as well as 
vertically; irregularly as well as regularly, without taking 
into view the heal value of the figures. Every figure down to 

* Every pupil shonld learn to add horizontally as well as vi'iti Mil;.'. 
In ledgers of country merchants, 4a., much of this kind of work is jiiituss- 
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the range of stars, *****, should be considered as of the 
denomination of units, the sign of addition, + , being omitted, 
exeept in the first range of exercises, merely to =avc room. 
The class should be daily exercised on the black -board with 
these or similar combinations. T'or an explanation of the signs 
used in Addition see Oral Arithmetic, p. 57. 

1. What is the sum of 
1+5 1+3 1+9 1+7 2+5 4+2 3+2 5+9 3+1 
2+1 4+1 6+1 8+1 2+2 2+6 2+7 2+2 3+3 

88 39 30 48 49 40 58 59 50 69 67 67 
53 63 73 54 64 74 55 65 75 66 77 89 



2. "What is the sum of [take three figures at once, first hori- 
zontally, then vertically] 

123 538 281 817 405 142 539 293 518 752 
456 246 523 352 263 874 218 536 364 134 
324 143 162 461 847 635 406 921 246 947 

389 283 719 613 328 152 357 731 916 372 
527 346 334 724 896 398 416 128 237 415 
634 812 486 176 510 276 938 654 948 926 

3. What is the sum of [four figures, first horizontally, then 
vertically. At first these maybe thrown together in pairs; 
aiti.'rward^. all four should be caught at a glance, just as we do 
the letters of a word.] 

3267 3948 7913 2896 5276 2468 8276 1928 

9418 1234 3546 3754 3894 1357 1358 6734 

7826 5678 2687 2137 1728 9123 9425 3695 

8512 9123 1504 9862 9264 4567 1072 2739 

1235 4372. 2864 2816 4321 3142 9817 5942 

6347 1893 9351 3743 1672 6417 3246 7637 

9165 4715 4234 5214 3514 2738 7234 8424 

2738 2637 6712 3740 6328 9516 1832 3056 

[In the first range of exercises that follow, two figures in 
each column form 10. In the second range, it takes thre.> 
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figures. In the first four exercises of each range the figures 
that form the combination are together. In the others, they are 
not. The object of such an exercise is to make the pupil 
quick at observing the tens. The figures should be transferred 
lu the shite, and studied till the class is prepared to read the 
sums on the blackboard aa rapidly as words.] 

4. What is the sum of [horizontally as well as vertically] 
2512 4792 1741 1934 2531 1568 2541 7512 
3282 6318 22;J5 9176 3427 5725 6138 1262 
6375 1241 3624 2483 4302 4213 3421 3598 
4735 5618 7486 1514 8579 5342 4972 4321 

5283 2365 2756 7354 1362 2314 1485 3514 

1314 6251 1613 1613 7637 5478 2312 6789 

3252 2514 2143 2143 4352 2233 9674 4334 

6544 7387 5768 5768 5416 6563 7313 3262 

In any series of three figures that regularly increase or 
ease by the common difference 1, such as 4, 5, 6 ; or 7, 6, 
5; what will be the effect if the common difference, 1, be taken 
from the largest figure and added to the smallest ? Will the 
kuiic equality be produced by such an operation when the 
ciiitiiiion difference is 2, 3, or any other number, such as 2, 5, 
8 ; or 9, 6, 3 ; &c [Show this principle on the black-board, 
thus : 4, 5, 6 become 5, 5, 5, by carrying 1 from the 6 to the 
4; and 5, 7, 9, become 7, 7, 7, by carrying two from the 9 to 
the 5. The same thing occurs, of course, when the numbers 
decrease regularly. Thus, 9, 8, 7, become 8, 8, 8; and 15, 12, 
9, become 12, 12, 12. 

[The following exercises are designed to aid the pupil in 
r:iiihl]y discovering numbers with a common difference, three 
of which, of course, are equal to three times the mean uu-ml'.v. 
Towards the beginning, the series are placed in regular order ; 
iilierv.aiils they are arranged irregularly, many having the 
fourth figure interposed, in the last four exercises, the figure 
cut of the regular series in each column is either 3, 6, or 9, 
which has the effect of increasing each figure in the scries, 
by 1,2, or 3. Thus, 5, 6, 7, and 3=3x7, and not 3x6; he- 
cause each of the (inures in the series, namely, 5, 6, 7, is 
increased 1 by the 3; while 5, 6, 7, and 6=3x8, each of the 
series being increased 2 by the 6 ; and, for a.like reason, 5, 6, 
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7, and 9=3x9- In these exercises the numbers should be 

added vertical 1 j only. 

5982 2947 8479 4738 3234 1394 2134 1252 

3458 6171 7568 8293 5456 4076 5466 7393 

2347 7282 6657 6174 7678 7958 8798 2934 

1236 8393 2925 7382 9128 8213 1251 8418 

2392 1237 1948 6323 3693 4921 2139 4741 

4748 2982 4663 5578 5471 6843 5451 3693 

1857 3454 7351 7466 6582 6765 8763 6832 

6966 5676 8242 1857 7693 3969 3675 6929 



Carrying the Tens. 

[Each figure should have ils local, as well as its simple, 
value in the exeniises that follow. Tn order that the pupil 
may thoroughly realize this, he should read the first exercise 
as follows : two thousand sis hundred and fifty-four. Seven 
thousand nine hundred, &c. As some of the exercises contain 
decimal fractions, it will be proper occasionally to remind the 
pupil that numbers of different denominations, and conse- 
quently belonging to different ranis, cannot be added together. 

6. Add togther the following numbers, placed vertically for 
the sake of convenience : 



The long pr 


acta. 


20o4 




7972 




iWH 




2 is;! 




14 


sum of the thousands. 


27 . 


sum of the hundreds. 


21 , 


;u in of the tens. 


18 i 


jum of the units. 


Kin-:! ; 


ram of the whole.. 




Addition by these two processes amounts to precisely the 
same thing. The only ilili'iircncc is this: -in the longer pnjir»s 
the sum of each different rank is set down separately, u.nd 
then added into one whole ; whereas, in the shortened process, 
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the units only of each rank are sot down, and the lens carried 
and added in aa units to the figures of the next rank to the 
left, agreeably to the third principle (if arithmetic, p. 117. 
The operation of adding may be commenced in any of the 
ranks when the long process is used [let the pupil try this, by 
commencing separately with eac'n of (he four ranks], but in the 
shortened process, it. is. necessary to commence with the first 
rank on the right, bcjaurf tans of each rank are to be added 
JM as units of i hi; in;xt rank to the left. 

Proof. Suggestive Question.'.. — [f columns of figures be 
correctly added downwards as well as upwards, will their sums. 
be the same, or will they be different ? Will they mutually 
prove each other, then 1 If one or more columns of figures be 
iu'.ded together, and then all the lines in the column or columns 
be again added except the lower one,* what will be the differ- 
ence between these two sums? If the second sum be now 
added to the line that was out off, will this third sum be the 
same as that of the first, if the first has been added correctly! 
Here, then, are two methods, either of which will prove 
whether the work has been performed properly. If numbers 
that are placed vertically may be proved by adding them 
downwards as well as upwards, how may numbers added hori- 
zontally be proved on the same principle ? 

7. Arrange vwnca'Iv and add the following numbers: 

1st. 246+3582+724 !)873-i-^55+2144+3792+53. 

2d. 4321+2153+3946+2604+4098+24452+13246+ 
CD 11 j -8175+4924+5678. 

3d. 75630+70042- [41)12 ! .;wi}4+67."i7+ 1275+8641+ 
1 97 5+41 32+3609+9063+7429. 

4th. 21539+172+184+64577+73722+35392+9077+ 
1814+6137+1691+6105+26+3284. 

5th. 1619+1610+3612+95471+63300+14713 | S;S2 |- 
IMOS.j ;^j 54-403+1 :« + sii7S-J D13ti+7!JiM+"7ui;-+;:'I. 

6th. 152'13+32G'7«-| 4!.S'i>37+17o0' Hi+5s!)7+13068+ 
n^l5+72'5+S4-.>'ll"!-:-:-;:-i.VSLi-;.!iT:.i'4:S7 + N.jlLi+D4'32. 

7th. 7172'12+553'14+a41'177+877'35+<J 1 J7']3+5fi7!'l- 
'l-2-i tJ84'24+68+539+28+i;.:5+i)2;-12-i ■16542 + 8472 |- 
8>579. 

* It is usual to omit -the upper lino in this method of proof, but auoh a 

ply ii is imiri! li utile id c:.-i.u, iinfc tiic figures to be added will recur nearly 
in the same order. Should the teacher prefer to have thu upper lino eut, 
off, Die other figures should be added downwards 
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8th. SI57'13+n7ll'^-|-:01;Jl':)3+l2P.>4'S2-|-1646'78+ 
i'^W'UiiJ- l-7:i-:Ul -|-3o.rvO(.i-j-^404^fi-J-M;;7:-3-2^H ■ l:Jo7'H 10-4- 
B891'372. 

9th. i4i'3i+:";748+9i^+-45<07+8943--j.579'2i-4-i2. 

q.:>+07()'S0+2^2iH-3333'34+975<342-|-87248+g4'26+ 

10th. 1284+5678+9123+4567+8912+5790+2040+ 

6735+9813+4270+135S+y342+^i7<>l+34i>G+723y2+ 



11th. 3K5-i)i;:!H-;-l:i20-l-,Vi:;i-|^l^..|-:ss7^4-42K[-;- 

5790+1312. 

12th. y4'37 + 2S:M+49^01-+182'94+5S>n'R7-f-ft51<32-- 
S2i3!J'7y-j-r,Gri7'7 t --,'i(j;!o>0!i-j-(i7'.)S'r)(i+(i()7:>S7 -f 'J0S7-iij 
+8709-56. 

1 3th. r>087'2:i + 8:«.V2i>+l 829 4+87 08+1 3-24- } -mW'KU 
+5824'37+8308'l^-!-i>:ir>8-((<)-|-()2(i:;-.V/+ l Jl23'24+3281. 

14th. 917'23 4-2S7:M0+ f >:i87+131^2H+4827+.!:^:ifi 
4+24:i | -<,Q:>7 4 483244 |4n,:;;H:3-|- liJ55--|-i;240- [--.554240 
4-326'4. 

15th. 84(}S'!i0.4.:!357-9i).-f2ir*37+ii;U5 i 3ii-|-.P4-21>38.[. 
17!ii>.^4_|_:-;s75+9:?94-3^.+8218'77+54l:!-I'28+;127G'45--- 
8137424-370. 

8. Add the n.>lWiri!< iirinihors hon/mn^ly, and then lind 
thf; amount of their respective sums voitieully, 

37'28+49'56— 82'06+56'28+72'54+62'47 . = 

24'36+845+i.i4'7-37'4+28^84-i-()7'28+3'5 = 
I'5+24'6+'3754 -942-j -87'43+215>64 . 
•52+a2S4-'25+v;75^-2'25+14 25+3'04 
28+572+3'75--4':.i7a-|-2S'49+57'32 . , 
30+9<02+5'7(i+28+J4+3'724-8'56 . 
25 + 50+3'2S+!!'12:")+8'2iJ+9'47+5'4 . 
3i!'U4-|-o'07 + 9.V2r 1 +7'84-^0'37r)-fl'2:jij 
5'8-l+3'o7+4'92+(.»;5-i-37'5+«'25. . . 
8<27+4>3:«+W^4<(J!;+;i2>5+5'42. . 
23'85+29>47+8iW!:>-f-8iM5+27'88 . . 
81'32+64'39-j-r)4'72+384:-iH-1 27+55 . 
24'375+88'84+37'25+rm+13+85'92 

Total 



, y Google 



ISO WRITTEN ARITHMETIC. 

14<57+93'29+6'25+4'375+19'25+16 . , 
39'0C-f4S'27~:.S:J^0-!-74'0S-|- , J'5+2'37 . . 
12'42+7'93+.j'34+l(S'22+.'57'18+27'19. . 
40<87+78<19+2KWJ+9:i-42+7Q<36+12<48. 
28<56+91<23+45'<!7+91'35+79'24+6'25 . 
68<98+76'54+41'28-|-20<lfl+70<95+4<26 . 
69'09+26'34+2(H>3+3:M5+81'93+26'86. 
25'86+39'06+S'27+3(Ki;.!+74'08+9'51 . 
5'12+42'07+93^;: f 40'S7+7S'19+128'99 . 
92'42+70'36 + 12>4*+2*>»ij+91<23+45<67 , 
91'35+79<24+7:>tiC+3:!'89+45'27+24'12 . 



24'37+84'88+37' 
39'06+48'27+33' 
74'08+95'12+42' 
78'19+28'19+92' 
11'23 4-46*674-19' 
41<28+20'16+70' 



-25+17'94+13'85+92'14 
'29+39'06+48'27+33'T9 
■07+93'53+40'87+21'3 



0'93+32'15 
13'72+26'58 
38'26+23'87- 
S7'3S+17'53- 
16<92+27'23 
48'37+52'7S+19< 
26'43+21'87- " 
7'123+56'56+38' 



16' 7 8- 



73-(-12'54. 



'56 
■ 76'54 



■42+70'36+12' 

■^4-21,79+68' 

"■ 43'26+20'95+16'34 

-37'21+43'84 

•29'35+19'24 

■27'3+26'54 

34'2+'l8'92+15'24 

-42>32+4'64+16>9 . 

■47'38+52'4+5 . . 

<94+13'28+47'36+29'5 

<25+13'24+17'96+I2 . 

Total 



[Two, three, or more exercises like the above may row be 

formal (Voiri i':\c fi;;nros in Kxiimj/u 7, and these mny a^Liri l>i> 
used by taking the figures in a backward order, thus changing 
32'4.i lo f>4'2~3, and so forth. Addition should be pnictisL'd 
till the pupil tan run up a column correctly with the utmost 
ease and rapidity. It would be well if the classes should 
occasionally practise the addition of columns tbc whole lonjil h 
of tbc slate, until he has finished his course of arithmetic. No 
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q practical business as the sum 
of different methods of adding large Amounts. 



7872 
2768 

4937 
3883 

.IMTSJ 
5789 



1. Reading by three figures at once. — First step. Nineteen 
and eighteen are thirty-seven, and seventeen are fifty-four, and 
eleven are sixty-five ; carry sis to twenty-one are twenty-seven, 
and seventeen are forty-four, and sixteen are sixty, and nine- 
teen are seventy-nine; carry seven to eighteen are twenty-five, 
and twenty-four are forty-nine, and twelve are sixty-fine, and 
eighteen are u catty-nine. ; ca rry seven to fifteen an: to itly-tu-'), 
and nine are thirty-one, and twenty-four arc fifty-five, and six 
are sixty-one. As soon as Ihis step has been practised wish 
various long columns of figures till it can be performed with 
ease and rapidity, the pupil may proceed to the Seconr Atki-, 
which consists in oniiUin" all the words in the first, step e.j-.rrpt 
those in italics. The process of adding the above will then 
require only the following words: .Nineteen, thirty-seven, fifty- 
four, sixty-five ; twenty-seven, forty-four, sixty, seventy-nine; 
twenty-five, forty-nine, sixty-one, seventy-nine; twenty-two, 
thirty-one, fifty -five, sixty-one. 

2. Reading by four figures at once.— This method is the 
same as the last, except, that, four figures are read at the same 
time, in place of three. 

3. Additional Abbreviations. — a. Never stop at ty ; that is, 
if, in the summation of a column, you conic to six';/, seven/;/, or 
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any other exact number of tens, let the eye catch, the amount of 
two, three, or four figures more, while you are pronouncing the 
word mentally, so that you may take sixty-si^, or sixty-wi«e, in 
place of simply sixty, &c. Thus, if in summing up a column 
yon come to the number 50, and, while that number ia passing 
through your mind, you see 4 and 5 as the next two figures 
iiUivi:, liiori you just add 9 to your 50, without even mentally 
repeating the word fifty. Thus, in running up a column, the 
words forty, fifty, sixty, &c, never occur alone, but always in 
combination with one, two, or three, &c, additional numbers. 

b. Select the tens as much as practicable ; that is, if you 
have, say thirty-/™?*, and see a six above in the column, even 
though it may not be adjoining, call your number forty ; and, 
while mentally pronouncing that word, add in two or three 
more figures, so as, not even in Buch a case as this, to stop at 
ty. By careful practice of this method, an intelligent pupil 
will som be able to read off six, eight, or even sometimes ten 
figures at once. 

c. Let the eye glance up one column while you are ■im-Umg 
the units of the preceding one. 

d. Dispense with words altogether. That the mind can call 
n(i the idea of the sum of three, four, or more figures, without 
■hoiking of tho n:im(s of (he individual numbers, will be evi- 
dent to any one who will give the experiment a fair trial. We 
open a book, and possibly the first word that meets the eye is 
one of many letters and syllables, such as murmprektiuibh'.ii a, 
asid instantly the idea strikes the mind, without its taking cog- 
nizance of any of the nineteen letters or eight syllables. The 
mind seizes it as a whole, without special regard to its in- 
dividual parts. Such a power as this may lie 't<:i|iuiV'.l \viih 
niiiiK'i';il characters as well as with letters, and the saving of 
time will be found to be beyond all calculation. Nor is this 
all. The mental discipline thus acquired will be of incalcula- 
ble value in every other study. 

Questions !o he. put by the. teacher, before the pwpH commences 
the mutt Section, and In :»> repeated from time to time till they 
are answered ieith,ui hesitation.— 'What is addition? Seep. 
56. What is the result of addition called ? What is the 
sign of addition ? What is it called ? See p. 57. What is 
the sign of equality ? In what order can figures be placed 

inns! (.'.:)iivrminit.,y ['or inlililion ? Should they always he. plrJ '.--Oil 

in this order ? See p. 124. Why ? Where Bhould we begin 
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to add ? Why ? Why are the tens of one column carried as 
units to the nest column to the left? What is an integer ? 
See p. 15. What is a fraction ? What is a decimal friction ? 
Arc decimal fractions added differently from integers ? Are 
the tens tarried from the column of tenths to that of units in 
the same manner as from one rank of integers to the nest ? 
Why ? To what rank does the right hand column belong, in a 
number consisting wholly of integers ? Is this the case when 
a number consists partly or wholly of decimal fractions ? How, 
then, is the local value of the figures ascertained ? Explain 
the two methods of proving addition. 

Practical Exercises. 

1. By a census taken in the year 1841, the population of 
the British Islands was as follows: England, 14,905.138 ; 
Wales, 911,603; Scotland, 2,020,184 ; Ireland, 8,17^,1^4; 
army, imvy, Ac., ](!:-;,4t>;.l ; islands in the British seas, 124,040. 
What is the total population of these islands? 

Ans. 27,019,558. 

2. In the same year, the number of emigrants that left the 
United Kitgdom of Great Britain was as follows : to their 
North American colonics, 38,164; to the United States, lo,- 
017 ; to the Australian colonies and New Zealand, 32,02.") ■ to 
all other places, 2786. What was the whole number of emi- 
grants from the kingdom that year ? Arts. 118,592. 

3. The value of the principal articles of manufae! ire in 
Great Britain for that year is estimated as follows: cotton, 
£35,000,000;* woollen, £24,000.000; iron and hardware, 
.£20.000,000; watches, jewelry, &c, £3,000,000; leather, 
£13,500,000; linen, £8,000,000; silk, £l 0,000,000 ; glass 
and earthenware, iM,2oO,000 ; paper, £2,000,000 ; hats, £2',- 
000,000. What was the gross amount in pounds sterling ? 

Ans. £121,750,000. 

4. The white population of the United States, according to 
tlie census of ~i 810, classed according to ages, was as follows : 
Males, under five years of age, 1,270,700 ; of five and under 
ten, 1,024,072 ; of ten and under fifteen, 879,499 ; of fifteen 
and under twenty, 756,022; of twenty and under thirty, 
1,322,440 ; of thirty and under forty, 866,431; of forty and 

* This character, £, stands for pounds in money. 
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under fifty, 536,568 ; of fifty and under sixty, 314,505 ; of 
sixty and under seventy, 174,226 ; of seventy and under 
eighty, 80,051 ; of eighty and under ninety, 21,679 ; of ninety 
and under a hundred, 2,n(J7 ; of a hundred and upwards, 476. 
Females, under five, 1,203,849 ; of five and under ten, 986,921 ; 
of ten and under fifteen, 836,588 ; of fifteen and under twenty, 
792,168; of twenty and under thirty, 1,253,395; of thirty 
and under forty, 779,097 ; of forty and under fifty, 502,143 ; 
of fifty and under sixty, 304,810 ; of sixty and under seventy, 
173, 299 ; of seventy and under eighty, 80,562; of eijiiiiy ;md 
under ninety, 23,964 ; of ninety and under a hundred, 3,231 ; 
of a hundred and upwards, 315. What was the number of 
free white males? Of free white females? Total of free 
whites ? Ans. to the last question, 14,189,108. 

5. The number of free people of color in the United States, 
according to the census of 1840, was as follows : Mates, uinf :i' 
ten years of age, 56,323; of ten and under twenty- 1 bar, 52,- 
799 ; of twenty-four and under thirty-six, 35,308 ; of thirty- 
six and under fifty-five, 28,258; of fifty-five and under a 
hundred, 13,493 ; of a hundred and upwards, 286. Fcmatrs, 
under ten, 55,069; of ten and under twenty- four, 06,5112; of 
twenty- four and under [.hiriy-HK, 41,673; of thirty-six and 
under fifty-five, 30,385; of fifty-five and under a hundred, 
15,728; of a hundred and upwards, 361, What was the 
number of free males of color ? Of free females of color ? 
Of free persons of color ? 

Am. to the last question, 386,245. 

6. The number of slaves in the United States, according to 
tins census of 1841), was as follows: Males, under ten years 
of age, 422,599 ; of ten and under twenty-lour, 391 ,1.31 ; of 
twenty-lour and under thirty-j-ix, 2!j.),373; of thirty-six and 
under fifty -five, 115,261; of lifty-iive and under a hundred, 
51,288 ; of a hundred and upwards, 753. Fewides, under ten, 
421,470; of ten and under twenty-four, 3:30,1(75; of twenty- 
four and under thim-six., :!:lii,7*7: of lliiuv-six and under 
fifty-five, 139,201 ; of fifty-five and under a hundred, 49,692 ; 
of a hundred and upwards, 580. What was the number of 
male slaves ? Of female slaves ? Of slaves of both sexes ? 

Ans. to the last question, 2,487.21 ?,. 

7. What was the whole- population of the United- States liy 
the census of 1S40, including 0100 persons of the navy of the 
United States, who were not reckoned in either of the last 
three enumerations? Ans. 17,068,666. 
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8. The following tabic oxliibiis llio territorial area of the 
States of Europe and of North America. Find the aggregate, 
which will be correct if it amounts to 11,658,480. 



Russian Empire, including Poland . . . 2,000,000 

Austrian Empire, including Lombardy, &o. . , 257,368 

France, including Corsica .... 203,736 
Great Britain and Ireland, British Islands, and 

Malta 120,500 

Prussia ... ... 107,921 

Spain ■ 182,270 

Turkish Empire 10,585 

Sweden and Norway ...... 91,164 

Belgium 13,214 

Portugal 36,510 

Holland 13,598 

Denmark 21,856 

Germany 90,620 

Italy 100,953 

Swiss Confederation 14,950 

Greece 17,900 

Ionian Islands 999 

Cracow 488 

Andorra 200 

AREA OF NORTH AMERICA. 



British America, 


New Britain . . 2,598,837 
Upper and Lower 

Canada . . . 346,860 
N. Scotia, N. Bruns- 
wick, C. Breton, &c. 104,701 






Central America 
Russian America 
Danish America (I 


203,551 

reenland) .... 380,000 
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9. The following is a statement of the white population of 
each of the states and territories of the United St:itey and of' 
the .l.'i>trict of Columbia, according to the census of 1*00, fol- 
lowed bj tables of the free colored and slave population Jbr 
the same period. Find the sum of each of the columns of 
males nod females, which will be correct if they agree with the 
several given aggregates. Then take the sum of the able- 
gates, which will be correct if it amounts to 23,190,998. 



STATUS, 4c. 


J];i.ks. 


Females. 


Aggregtt*. 


Maine . . . 


296,745 


■■n.o.oos 


5-S1,si:i 


New Hampshire 


155,960 


u;um; 


317,100 


Vermont . . 


159,658 


1*3.744 


313,4ii:'. 


Massachusetts . 


484,093 


501,357 


9*0,400 


Rhode Island . 


70,340 


73,5:55 


1I3>75 


Connecticut 


179,884 


133,215 


303,0011 


New York . . 


1,544,489 


1,503,836 


3,04\33;j 


New Jersey 


233,452 


2: Sri. 00 7 


400. 000 


Pennsylvania . 


1,142,734 


1,1]0.430 


2,258,160 


Delaware . . 


35,746 


30,-1-23 


71,109 


Maryland . . 


211,187 


206,756 


■117,043 


Hist, of Columbia 


18,494 


10.44-7 


37,941 


Virginia . . 


451,300 


443,500 


894,800 


North Carolina 


273,025 


;>*i).u03 


553,028 


South Carolina 


137,747 


IW.sj.U 


274,oo;; 


Georgia . . . 


266,233 


200.339 


531.073 


Florida . . . 


25,705 


21,41)8 


47.203 


Alabama , . 


219,483 


207,031 


426,514 


Mississippi . . 


156,287 


139,431 


295,718 


Louisiana . . 


141,243 


114,248 


255,491 


Texas . . . 


84,839 


00.1MO 


154,034 


Arkansas . . 


85,874 


76,315 


102. 1^1 


Tennessee . . 


382,235 


37!,i.iiil 


70 0,> 30 


Kentucky . . 


392,804 


368,609 


701,11.3 


Missouri . . 


312,987 


270jil.7 


002.001 


Illinois . . . 


445,544 


■Jim,J:'U 


MO. 031 


Indiana . . . 


506,178 


470,976 


077,101 


Ohio. . . . 


1,004,117 


950,933 


1,955,050 


Michigan . . 


208,465 


186,606 


300,071 


Wisconsin . 


164,351 


140,405 


3o 1, 700 


Iowa. , . , 


100,887 


90,994 


191,881 


California . . 


84,708 


0,0-27 


91,335 
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Minnesota . . . 


3,695 2,343 


6,038 


Oregon .... 


8,138 4,949 


i:;,(K7 


Utah 


6,020 5,310 


ll, ;;:;n 


New Mexico . . 


31,725 29,800 


61,525 


Aggregate, . . 


COLORED POPULATION. 


19,552,768 




Males. 




Under 10 . . . . 


59,125 


59,748 


10 and under 15 


. 26,061 


20,2-17 


15 and under 20 . 


. w,:m 


23,390 


20 and under 30 . 


. 35,782 


41.76.1 


30 and under 40 . 


. 26,153 


2'.UJ72 


40 and under 50 . 


. 18,199 


] 0.7+1 


50 and under 60 


. 11,771 


12,572 


60 and under 70 . 


, 6,671 


7.3(52 


70 and under 80 . 


. 2,878 


3,438 


80 and under 90 . 


. 1,106 


1,512 


90 and under 100 . 


819 


549 


10(1 an:! upwards . . 


114 


229 


Ago unknown . . . 


150 


137 


Total .... 










434,495 




Mates. 


Females. 


Under 10 . . . 


506,1251 


513,331 


10 am) under 15 . 


221,480 


214.712 


15 and under 20 . 


176,169 


lHl,ll;i 


20 and under 30 . 


289,505 


2*2.015 


30 and under 40 . 


175,300 


178.355 


40 and under 50 . 


109,152 


11 0.7 -m! 


50 and under 60 . 


65, '254 


01.7M- 


60 and under 70 . 


38,102 


;;ij,5iin 


70 and under 80 . 


13,166 


lii.OSS 


80 and under 90 . 


4,378 


4,740 


90 and unde T 100 . 


1,211 


1,473 


100 and upwards . 


606 


810 


Age unknown . . 


1,581 


1,533 


Total .... 




3,203,735 
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10. Benjamin Franklin was born in the year 1706. lie 
died when he was B4 yours of age. In what year did he die ? 

11. Three merchants entered into partnership. The first 
advanced $5500 dollars towards the capital; the second ad- 
vanced SKHJO more lhiiti the first did; and the third advanced 
81500 more than the second. What was the whole amount of 
their eapital ? Am. $20,000. 

12. The first man was created 4004 years before Christ. 
How long is it from his creation to the present year ? 

13. There are two numbers, of which the smaller is 4520, 
and the difference between them 540. What is the greater 
number, and what is their sum ? 

Atis. to the last question, 9580. 

14. A man left by will to his widow $5000, and to an 
adopted daughter S2000. The rest of his esUte, after the 
payment of his debts, he directed to be equally divided among 
his (bur sons. The debts amounted to $3426, and each son 
received S1550. What was the value of the whole property ? 

Ans. 816,626. 

15. Two brothers set out on a journey in different directions. 
The one travelled IliT miles, (.lie oilier 134. How many miles 
were they then apart ? 

16. A man sold a house and lot for 86254, which was 
$1746 less than they cost What was their cost ? 



Section II.— Subtraction. 

[For an explanation of the terms and signs used in subtrac- 
tion, see p. 56, 3 ; 58, 8.] 

Exercises for the Slate and Black-board. 

1. Name the difference between eaoh of the following pairs 
of figures : 

2161718122428272 
13141519. 23262529 
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ECT. II. J SUBTRACTION. 

12 5 17 15 8 11 3 11 7 18 13 
9 13 9 6 14 7 la 4 15 9 4 

13 5 10 5 18 8 16 7 11 9 12 
8 12 3 14 9 15 9 10 8 14 4 

11 11 8 10 7 11 

9 8 12 8 12 5 



17 
8 


15 


10 


13 
5 


6 

14 


10 
4 


14 


11 
6 


'2 
U 


6 

15 


10— 


-9 12—6 


13 


-5 



17-8 14—9 19—4 16—7 
7_3 15-9 14—8 19—3 17—7 21—5 14—8 

(Those figures may be studied on the book, or transferred to 
Hie slide fin' that purpose. The pupil should continue to prac- 
tise thorn till ho ran recite the, differences vapidly from the 
black-board, laboii regularly as well as in irregular order, with- 
out naming the subtrahend or minuend. Pupils should be 
nci;u-=i Dined to name tlie. diiferonecs of numbers placed horizon- 
tally, and also with tbc smaller number above as well us beknv. 
The ibrmor is required in balancing accounts; tho latter f re- 
Cjiiently occurs in long calculations.] 

1. What is tho difi'erence between two beans of apples, one 
of which contains VI, the other 1G ? It' 10 more apples be 
added lo each heap, will tlieir ditibrenee be changed, or will it 
remain the same? Will the difference be unchanged by adding 
20, o0, 40, or any other number to each ? Will the difference 
between any two numbers whatever be changed by adding an 
equal number to each ? May not the following, then, be con- 
sidered the sixth principle of Arithmetic? 

VI. Jf equ.ul mrmhrs he added to iineqinil mimf/Crs, their 
difference remains unchanged. 

3. What is the difference between 10 and G ? If this dif- 
ference be added to l!io smaller number, to what will it bo 
equal? If the difference be taken from the larger, to what 
will it then be equal? Will the .same principle hold in any 
two numbers? [(Jive examples with other numbers on the 
blackboard, when necessary.] May not the i'cilinving, then, bo 
considered the seveui-h principle of Arithmetic? 
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VII. (1.) If the difference tie.lw.en tu.-a numlers he added to 
the sai.afie.r, their svra is equal to the greater. (2.) If the. 
difference be taken, front. the greater, the remainder will be 
equal tn the smaller. 

EXElirs.Tii'ICATSON' OP E WIT]! ACTION, 

Where some of t/te figures in the. wUrahend are greater than 

those of the. same rank in the minuend, 

[For the Blark-loard.] 



Leaves S10t.iiiy.r)S-t Diflorente, or Remainder. 



Subtviilioti.l4-T)ifri!Teiicc=ii2S(ilH78=:Minuend. Proof No. 1. 
Minuend— Difference =21436294= Subtrah'd. Proof No. 2. 



4. Commencing n.!, the right, for a reason that the student 
will presently discover: 1'our from S, how many ? Can 9 be 
taken from 7 ? Adding 1.0 to the second rank of minuend 
[see Principle YI. above] 9 from 17 ? Then adding 10 to 
second rani; of subtrahend, also, will change tlio 2 in third 
rank to what '1 Three IVoin S, thou ? (Jan be t;iken from 1 i 
Adding 10 to fourth rank of minuend, 6 from 14 ? Adding 
10 to fourth rank of subtrahend, also, how many from 6 ? Can 
4 be taken from 3 * Adding 10 to sixth rank, ol' subtrahend, 
what does the 1 become ? And so forth. If the figures in 
the minuend were always teenier than llio eorre.-ponding ones 
in the subtrahend, would it be of any eons,ci|uouee where the 
process of subtraction commenced ? iGive an example on ilie 
biaek-board.] Why, then, is it generally necessary to com- 
mence on the right? 

Proof 1. By the seventh principle of arhhmet.ie, to what, is 
the sum of the subtrahend and the difference or remainder 
equal ? Proof 2. If the difference be subtracted from the 
minuend, to wdiat will the remainder be equal? 
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SUBTRACTION. 



Exercises for the Slate or Black-board. 





Remainder. 


Remainder, 




Proof No. 1. 


Proof No. 2. 




Proof No. 2. 


Proof No. 1. 


3. 


64205 89'37 Debtor. 


4570634'49 Creditor. 
Balance. 




Proof. 


Proof. 


4. 


9247385'4 Minuend. 
137-Mi'S Subtrahend. 


5. 1234567890'12 Minuend. 
813721437-5 Subtrahend. 




Remainder. 


Remainder. 




Proof 1. 


Proof 2. 


6. 


643464'38 Debtor. 
Balance. 


2365720'83 Creditor. 




Proof. 


Proof. 


7. 


1638296-42 Minuend. 
30G512'76 Subtrahend. 


8. 524698'73 Subtrahend. 
12^34li3'5 Minuend, 




liijiiiuitjJijr. 


Remainder. 




Proof 2. 


Proof 1. 




Proof 1. 


Proof 2. 
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WRITTEN ARITHMETIC. [CHAP. II, 

9. 63745896'731— 42G38938'9. 

10. 537 2849'2358— 789632-15723. 

11. 9716452— 3856947 '123. 

12. 36894726—14239879. 



[All the above can be changed to new exercises, by making 
a ,-viL'lii change in the left hand figures, and substituting ilia 
subtrahend for the minuend. If necessary, others can be added 
by the toaclicr, or, still better, by the pupil. Subtraction ,>lionld 
bo praytii-ui] tiil the class can [ji.uTorm it as rapidly as the 
remainder can be written. But this can only be done by read' 
■i:/;; -without spelling; iiut is, by thinking of or writing till! 

iliffm:m:-is between numbers without naming those numbers 
cither orally or mentally; and in like manner iiieriiasiii^ 
them by teu when necessary, without mentioning that (.■in.'iiiu- 
stanee. Thus, in the following example, all the words are 
superfluous except the three words in italic, namely, four 
eight, two : 

527 



Three from seven leaves four ; four from two, add ten, leaves 
eight ; one to two makes three from five leaves two. 



Subtraction by Addition, 

Definition. — The complement of a number is the difference 
between that number and 1 of the next higher rank or order; 
that is, a number and its complement amount to 1 of the next 
higher rank or order of figures. Thus, 8 is i.hc complement of 
2. because 2 and 8 together make 10. For the same reason 
2 is the conifiliaiicril. of H ; o(), also, i.s ihe complement of 70, 
and 70 of 30, bci.-iiu-o trjjwthcr thuy make 100, 1 of the next 
higher rank. Thus, also, 28 and 72 arc mutually comple- 
ments. The complement of 0, of course, is 10. 

1. What is the complement of 6 ? Of 5 ? 3 ? 7 ? 4 ? 
2? 9? 1? 6? 8? 20? 50? 70? 40? 60? 
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2. What are the complements of 2222 and of 73480, 

No. 1. No. 2. 

2222 Number. 73480 Number. 

7778 Complement, 26520 Complement. 

10000 Sum. 100000 Sum. 

3. Why does the first 2 on the right of No. 1, require 8 as 
Its complement, while all the others require only 7 ? [Add the 
complement and see,] 

Xu.J. Subtracts by adding complement. No. 2. Subtract 'n ia usual wity. 

826492 Minuend. 826492 

243546 Subtrahend. 243546 

826492 Minuend. 582946 

756454 Compl. of Subt. 

Dropping 1,-582946 True remainder. 

IC7" It is proper to remark here, that in the example " No. 1. 
Subtraction by adding complement," the third and fourth lines 
are altogether superfluous, being placed there merely to exem- 
plify. All that ia necessary in Midi oporrM.lion.s is io add (with- 
out having it written) the complement of the subtrahend to the 
minuend, dropping 1 of tins nest higher rank of figures than 
the highest of tho subtrahend. 

4. What is the minuend ? The subtrahend ? The differ- 
ence, or remainder ? By how much is the minuend greater 
than the remainder ? A-ns. By the s . If, in subtrac- 
tion, then, you announce the minuend as i'ie- answer in pln.ee 
of the remainder, as in the above example No. 1, how much 
too large will your answer be? [See answer to last question 
but one.] Now, as your miswer is (eo niueh by (he amount of 
the subtrahend, how much too large will it be if you add to it 
the complement, of the subtrahend ; t.hot. is, him much does a 
number and its complement amount to ? If tho answer, then, 
be too great by the sum of tho subu-ijiwid and its oompb-inirit, 

how can it be rectified ? Arts. By dropping 1 of the ■. 

May not, then, the following be considered as the eighth prin- 
ciple of arithmetic ? 
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144 WRITTEN ARITHMETIC. [CHAP. II. 

VIII. The difference, of two mmhrrs may be obtained by adding 
to l/ie larger the complement of tin- amtdhr, and diminishing 
this sum by I of the next higher rank of figures than the 
highest of the smaller. 

5. Read off the difference of each of the following pairs of 
numbers, by adding, without writing down or naming, the com- 
plement of the smaller to the larger, and diminish in;; t.hn 
amount by 1 of the nest higher rank of figures than is con- 
tained in the smaller, and repeat similar exercises on the 
black-board and slate till it can be done rapidly. 

4 16 5 15 6 17 3 5 7 6 17 15 18 7 

6 49 98 891 14 3 18 2 99 
8—2 17-3 14—5 9-0 18-7 25-4 7-2 8—4 

[All the exercises in subtraction given above may now be per- 
fiii-mod, by adding the complement, in place of taking the 
subtrahend from the minuend.] 

[On the same principle, the sum of two or more numbers 
may be taken from a minuend, whether it consist of one or 
more numbers, without finding their sum or sums, as in the 
following examples :] 

6. From 46589 take the sum of 2976, 3582, 176, and 24, 
by addition. 

46589 Minuend. 
2976 •) 



176 



Subtrahend. 



39831 Difference. 
Proof =Sum of difference and subtrahend. 

Solution. — Q, 4. 8, 1 (ramps.) and 9 = 31 ; carrying 3 to 

7, 2, 1, 2 (comps,), 8=23; dropping 1 gives -1 to 8, 4, 
(coutpiJ.), ;") — 18; dropping one, we have 6, 7 (comps.), = 1(1 ; 
Urojipivij; 2 (win- 2 '.) from 1 and 4=3. 

7. Prom 7962, take the sum of 5143, 236, 728, 97, 4, and 

8, by addition, and prove by subtraction in the usual manner. 

8. From 549728, take the sum of 72, 31.46, 458, ti, 93. 
and 872, by addition, and prove by subtraction. 
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9. From 82493 take 725, 4193, and 6127, and prove by 
subtraction. 

10. From 7248'63 take the sum of 24'5, 784'26, 315$, and 
2'34, and prove by subtraction. 

11. From 946'783 take the sum of 71'375, 42'6, and 84- 
'07, and prove. 

12. From 8148 take the sum of 7'05, 3'56, 92<4, and 145<3, 
and prove. 

13. Find the difference between the sum of 7643 and 5234, 
and the sum of 6431 and 978, without finding those sums. 

7643] 
5*34 I 

6 978 \ Sabtrahend ' 
5468 Difference. 



The process reads thus: 2-|-9 (eomps. of 8 and 1) +4+3 
=18; carry 1 to 2+6 (comps. of 7 and 3) -+3+4=16; 
carry 1 to 0+5 (comps. of 9 and 4) +2+6=14 ; set down 
the 4 and drop the 1 (Why?); 3 (comp. of 6) +5+7=15; 
drop the 1. 

14. From the sum of 5682 and 39476 take the sum of 
2158 and 3426, and prove. [Here the 2 ones will be dropped 
i'niiii (lie rank of tens of thousands.] 

15. From the sum of 3678, 5237, 42!*0, take the sum of 
VI and 5213. [Here one will be dropped from the rank of 
hundreds, aud one from that of tens of thousands.] Prove by 
subtraction. 

16. From the sum of 2'76, 3854, 913'2, take the sum of 
346, 2-71, and 1234. How many ones must be dropped in 
this operation, and from what ranks of figures ? Prove by 
subtraction. 

17. From 9876 take the sum of '71, 360'8, 2'15, 42'76. 
How many ones must be dropped in this operation, and from 
what ranks of figures ? Prove. 

18. From the sum of 8721, 345, and 26<38, take 145. 
How many ones must be dropped, and whence ? 

19. From the sum of 526, 3927, and 44, take the sum of 
1234 and 600. 

13 
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When subtraction is performed by addition of the comple- 
ments, it should be proved by subtract ioo performed m the 
usual way. Exercises oi' this sort afford admirable means for 
the development of the judgment and imagination, as well as 
of the memory. The judgment is employed in deciding wlu.s 
number is to be dropped, and when ; and the imagination i- 
exercised in calling to mind one figure by the sight of another. 
Additional exercises may be given by the teacher, when neces- 
sary ; that is, when the pupil or class has not acquired a 
facility by those given above. It would be atill better, how- 
ever, if the pupil were accustomed to form them for himself. 

Questions by the teacher.— What is subtraction ? See p. 56, 3. 
What is the greater number called ? The smaller ? The 
result ? What is the sign of subtraction ? Its name ? What 
is the most convenient mode of arranging the figures ? How 
many modes should be used. ? Name them. Should subtrac- 
tion be commenced at the right or left? Why? In what case 
is it of no consequence where it is commenced ?* Will the 
difference be changed if the same number be added to the 
minuedd and subtrahend ? Iiovf, then, should we proceed 
when a figure in the subtrahend is greater than the one of cor- 
re-ponding rank in the minuend ? If tie subtrahend and dif- 
ference bo given, hew may the minuend be found? What, 
then, is the first mode of proving subtraction? When the 
minuend and difference are given, how may tlie subtrahend he 
found ' What, then, is the second mode of proving subtra.c: icn ? 
How may the sum of two or more given numbers bo subtracted 
from another number, or from the sum of two or mere giv,:ii 
numbers, at one operation, without finding cither of the sums? 

\Lr~ Addition and subtraction may be performed simulta- 
neously by a much easier method than the above, but it docs 
not afford such excellent mental discipline. As, however, it 
may be preferred for practical business, i; is proper to present 
it here, as follows : 

Find the difference between the sum of ii'ifili and ;17i*H, ami 
the sum of 13U4 and 27116, by writing the complement of the 
snbirulicnd, and affixing to each complement a hyphen (-), to 

•We may commence at the left in every case, provided »c fciku ii'-Licu 
as wo proceed whet-bur the adjoining figures un the right r^inir': ill tri !>■' 
mliipr], „,,a ;.;-„ u^riiiinrly. UxiireiiC-a ::.> |j 1 t1ui.ii.;iI would afford eicol- 
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SUBTRACTION. 



Minuend, J 



2506 
3798 

Subtrahend, \ S Complement of 1 324. 
' ( —i^04 Complement of 2706. 



Difference, 2234 



all the above exercises from 1 to 19, writing (he 
la of the numbers to be subtracted in place of the 
actual numbers. 

Practical Exercises. 

1. Washington died in 1709, at the age of 67 years. In 
what year was he born ? 

2. There are two adjoining farms, one of which was sold for 
SO^.'O, and the other for $376 less. What was the cost of 
both? [This, and each of the five following exercises, should 
be performed at one operation by means of the complement.] 

Am. $11,264. 

3. A lady went a shopping with S24 in her purse. She 
paid $6 for a bonnet, 33 for two pairs of shoes, £0 I'or a piece 
of sheeting, and $3 for marketing. How much had she left? 

Aiis. $7. 

4. A farmer, who was in the liahit, ol' settling annually villi 
his creditors, set out for that purpose on New Year's day with 
£150 in his pocket, lie paid his hhi.c-ksmith 820, his tailor 
i- m l\ his shoemaker S2o, his saddler $H0, and his storekeeper 
843. After making these payments, how much had he left? 

Am. $4. 

5. A farm, including the stock of ca.iih:, sheep, horses, and 
hogs, was valued at $8000. The cattle were considered to be 
worth $240, the sheep 8170, the horses £ IfiO, and the hogs 875. 
What was the value of the land ? Am. $7360. 

6. A merchant sent his clerk to eo'deet some accounts, and 
direi.-.red him to take a parse of silver with him, in case change 
should be wanted. The nlcrk collected from one person $2o, 
from another Sljii, i'rom another 820U, and from another $67. 
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When he came back, he found he had exactly $500. How 
much had he in the purse when he left home ? Ans. $12. 

7. Two men set out on a journey, travelling in the same 
direction, and at. the end of a week one of them had travelled 
200 miles, and the other 240 miles. How Far were they then 

8. A merchant sold a ship for §8000, whioh was $1500 
more than he paid for it. How much did he pay for it ? 

9. The value of the gold coined in the mini of ibe United 
States in 1831, was $714,270: in 18152, $798,435 ; in 1833, 
S'!7H,;V>0 ; h, 1 S;S4, £3,954,270. How much more was coined 
in 1834 than in the other three years taken together ? 

Am. 81,463,015. 

10. The following is a statement of the revenue of the 
government of the United States from the year 1837 to 1842, 
inclusive. The revenue is comprised in two classes, uuinoiv, 
receipts from customs, and from the sales of lands and miscella- 
neous sources. The latter column is left blank, to be filled by 
the pupil by horizontal subtraction. If the work be correctly 
performed, the total amount of the receipts from customs and 
from the sale? of lands, &e., will agree with that of the aggre- 
gate of receipts. 

Tears. Customs. ftlttiuell&ieous. Aggrocri'.o of lti : <jo^la. 

1837 11,165,970 18,029,528 

1838 16,155,455 19,369,639 

1839 23,136,397 30,397,515 

1840 13,496,834 16,991,191 

1841 14,481,998 15,952,293 

1842 18,176,721 19,611,599 



11. In 1790, the first census under the constitution of the 

Unilod States was taken by act of Congress, and it lias bnuri 
followed by similar enumerations every ten years. The follow- 
ing table shows the total population at these several perio-ils. 
The column of frets colored persons is left blank, to be iilic:! by 
the pupil. The necessary addition and subtraction should be 
peril.; rn mil at one operation, by aid of the eomplomeiils of I in! 
soveral numbers. Prove by horizontal addition of the totals. 
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] 


SUBTRACTION. 


149 


Tan. 


V,":\i<S. 


Free Colored. 


Sfcvn 


Total. 


1 visa 


3,172,101 




097. HU7 


li,!>.>!l.^7 


JMin 


4,304,489 




8113,041 


5.30 ; 1% !i->;'i 


1*10 


:..Mi:>.uO-l 




l.IiiJ .:iti-l 


■;:>. :.!!), *u 


1 H-2i) 


7,861,937 




1.:);!S,ii:is 


i),ti3sj*l 


1*30 


10,5:1;, 378 




2,009,043 


UsijiJ.'nM 


1S-UJ 


14,195,695 




•>A*;A*> 


17,009,458. 


l^ii 


19,553,068 




3,204,313 


23,191,874 



Total 

12. The following is a statement of the commerce of the 
United States, from the year 1831 to 1842, inclusive. Com- 
plete the table by finding the difference in value between the 
exports and imports of each year, and balance the statement 
by finding the total difference, which may be considered the 
cost of the freight, and the amount of the profits of the com- 
merce. The computation will be correct, if the balance of 
the second and third columns is the 
and fifth. Why? 

[All the subtractions in the folh 
formed horizontally, as a suitable 
for balancing books and accounts.] 



s that of the fourth 



>g table should be per- 
to prepare the pupil 



as of Exports. Exozarf of Import*. 



1831 3 81,310,583 


$103,191,124 


1832 


87,176,943 


101,029,266 


1838 


90,140,433 


108.118.311 


1*34 


104,330,973 


126,521,332 


1*35 


121,693,577 


149.895,742 


1836 


128,663,040 


189,980,035 


1*37 


117,419,370 


140,989,217 


is:;-) 


108,486,616 


113,717,404 


1*3: > 


121,028,410 


102,092.132 


184 U 


132,085,946 


107,141,519 


IS 11 


121,851,803 


127,946,177 


1842 


104,691,534 


100,162,087 


Total 




BaL 







13. The following is a statement of the population of some 

of the largest cities and towns of the United States, by the 

census of 1840 and that of 1850. The columi " ' 

13* 
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ten years is left blank, to be filled by the student by horizontal 
-i ib; ruction. When that is done, add the linen columns, and 
if the difference between the sums of the first two columns 



ajirws with the sum 


f the third, th 


e work is cc 








Portland. Me. . . 


15,218 


20,815 


Boston, Mass. . 


93,383 


i :;<■;.•- si 


Providence, R. I. 


23,171 


41,513 


New Haven, Conn. 


12,960 


20,345 


New York, N. Y. 


312,710 


515,547 


Brooklyn, N. Y. . 


3G,i!:i3 


96,838 


Albany, N. Y. . 


33,721 


50,7t>3 


U-.ifli.s;.,, N. Y. . 


18,213 


42,261 


Rochester, N. Y. . 


20,191 


; : H!.m;j 


Troy, N. Y. . . 


19,334 


28,785 


Newark, N. J. . 


17,290 


z*,m± 


Philadelphia, Pa. 


220,423 


340,045 


Pittsburgh, Pa. . 


21,115 


4(1,601 


Baltimore, Md. . 


102,313 


169,054 


Washington, D. C. 


23,364 


40,001 


Richmond, Va. 


20,153 


:>'/,. v;o 


Charleston, S. C. 


29,261 


4:>.iik.-> 


8;LV;iim;tii, (!a. 


11,214 


15,312 


Mobile, Ala. . . 


12,672 


20,515 


Louisville, Ky. . 


21,210 


4:;,i;u 


Cincinnati, Ohio . 


46,338 


115,436 


St.. Louis, Mo. 


16,469 


77,800 


New Orleans, La. 


102,193 


110,IJT5 


Milwaukee, Wis. . 


1,700 


29,061 


Cambridge, Mass. 


8,409 


15,215 


Roxbury, Mass. . 


9,089 


18,354 


Worcester, Mass. 


7,497 


17,049 


Poughkeepsie, N. Y. 


10,006 


13,944 


Syracuse, N. Y. . 


6,500 


22.271 


Newburg, N. Y. . 


6,000 


11.415 


Reading, Pa. . . 


8,410 


15,743 


Wilmington, Del. 


8,367 


13,9-79 


Cleveland, Ohio . 


6,071 


17,034 


Columbus, Ohio . 


6,048 


1.7,^2 


Detroit, Mich. . 


9,102 


21,019 
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SECT. III.] 



MULTIPLICATION, 



Section III. — MvllijMcatki. 



[For an explanation of the signs and terms used in Multi- 
plication, see p. 56, 2 ; and 57, 7.] 

[It is usual, in troatisw on arithmetic, to present the pupil 
with a mulriplii'sitiiiri-rjilili. 1 . and require him to commit it to 
memory. Fortunately this drudgery is wholly umnvc-.-s:iry 
where Oral Arithmetic has been pnipio-ly ai.tenthui to. Should 
the teacher, however, still think it requisite, the table should 
bo a mere skeleton, as below, to be filled up by the pupil from 
his own mind. In mathematics, nothing should rest on author- 
ity. Neither book nor teacher should ftimish ought but 
definitions, graduated exercises, and suggestive questions.] 
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1. Name the product of each of the following pairs of fac- 
tors, without naming the factors, to be repeated as a daily 
exercise till it can be done correctly, as rapidly as the words can 
be spoken. 

4759298519546 7 23 
5386843247872722 
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4639268369634248 
4433748579342986 

2. Multiply 42579638 by 2, 3, 4, 5, 6, 7, 8, and 9, sev 
dally, and prove by addition. 

Exemplification for the Black~board. 
Where the multiplier consists of one figure only. 

42579038 Multiplicand, or 1st factor. 
6 Multiplier, or 2d factor. 



:!:"»r,4;-;S28 Product. 



( 85159276 1st factor taken 2 times; 

Proof by addition, ) 127738914 1st factor taken 3 times. 

( 255477828 1st factor taken 6 times. 



Solution. Suggestive Questions. — How many arc 6 times 
8 ? 40 of first rank make how many of 2d rank ? How many 
are 6 times 3? How many are 1 8 -|- 4 from the first rank? 
20 of snwjud rank = how many of third ? How many are 6 
times (j | -2 from second rank ? 30 of third rank = how many 
of fourth? How many are 6 times 9-j— 3 from third rank? 
and so on till all the figures are taken 6 times ; that is, multi- 
plied by 6. 

[The student can hardly he cautioned too frequently to avoid 
unnecessary words. All that are requisite in the above exam- 
ple are (if any are necessary at all) forty-eight, twenty-two, 
iiiij-ty-iii-rhi, fifty .-.seven, tbrty-s-even, thirty -four, fifteen, twenty- 
five. The student should also be engaged in writing one lijiuvc 
while multiplying the adjoining one; for multiplication, with 
one figure as factor, should proceed as fast as the figures in the 
product can be written.] 

Proof by Addition. How was the first line of proof found 
by addition ■ Aits. .By adding [.he: first facl.oi- to itself. How 
was the second found ? The third ? By these three lines the 
product of llic multiplicand by any significant figure could be 
Sound. How could four times the first factor be found? (3-J-l.) 
How could five times be found ? (2+3.) How seven times? 
Eight times ? Nine times ? 



, y Google 



3. Can 200 be taken 4 times as well as 2 ? Can 2000, or 
any number, be taken 4 times ? Can 4, 40, or 400, be taken 
-0UU times ? Is it necessary, then, in multiplication, (as in 
addition and Mil traction) that the fat-tors should be of the same 
denomination or order ? 

[In multipiii:Liliiiii, jl. is usual to place the smaller factor at 
the right hand under the larger factor; but, as this is IVc- 
((iiuilly impracticable in long calculations, and as the process 
is precisely the same, however placed, the student should never 
be hampered by any peculiar form, but, on the contrary, accus- 
tom himself to place the smaller factor in every possible situa- 
tion,— above, below, at the right, left, or middle; and also in a 
horizontal position both before and after the larger, from which, 
in this case, it should be separated by the sign X or *■ The latter 
will be necessary in the bills of parcels below. The student 
should also be cautioned against the awkward and unnecessary 
pr;ii.-lice of aster-taming the various products on a separate part 
of. his slate.] 

4. Multiply 58369247 by each of the significant figures 
except 1, as a separate exercise, and prove by addition. 

5. Multiply 30517284 by each significant figure, and prove, 
ti. Multiply 73261543 by each figure, and prove. 

7. Multiply 85063472 by each figure, and prove. 

8. Multiply 14759062 by each figure, and prove. 

Exemplifications for the Black-board, 
When ciphers occur on the right hand of either factor, or of 
both factors, or when decimal fractions occur in eitlier or both 
factors. 

9. Multiply 24500 by 50. 

10. Multiply 3'76 by '4, 

11. Multiply '24 by '4. 



Solution by Suggestive Questions.— 9th. The ciphers 1 
neglected in both factors, what is 5 times 245 ? But, i 
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have multiplied by 5 in place of 50, how many times is the 
product too small? How can this be rectified ? Sec p. 115, 
1. 8. But as 245 has been multiplied, instead of 245 hun- 
dred, how many times is the product still too small ? How 
ean this be rectified ? When ciphers at the right hand of fac- 
tors are neglected, then, how many ciphers are requisite at the 
right of the product to rectify the process ? Arts. As many 

10th. As the separatrix has been neglected in the smaller 
factor, thus making it 4 instead of 4 tenths, is the product- too 
large or too small ? How many times ? How can this be 
rectified '<■ See p. 115, 1. 8. Rectify it, then. As the sepa- 
rutnx in the larger factor has also been neglected, thus making 
it ■i'iii in place of 3'76, is the product too large or too small 
on this account ? How many times ? How can this be recti- 
fied ? Rectify it, then. Now, how many decimal places in the 
larger factor I Ed the smaller! In both? In the curroctvil 
product ? Is the number in the product the same as in both 
factors ? Had the number of fractional places in either or in 
both factors been less, what would have been the effect on the 
product ? What would have been the effect had there been 
more ? Must the number of fractional places in the product, 
then, be always equal to the number in both factors ? 

11th. But in this ease only two figures occur, and yet three 
decimal places are wanting. What character is used when 
necessary to show the true place of figures ? See p. 114, 1. 24. 
Should it be placed to the right or left of the significant fig- 
ures? See Oral Arithmetic, Chap. I., Sect. XV., p. 52, !. 11. 

Prom these three elucidations, then, may not the following 
be considered the ninth fundamental principle of arithmetic ? 

IX. In muUiplkation, the member of ciphers at the right of 
a product, or tlie number of decimal places which it contains, 
must always be -made equal to the number of either in both 
factors. 

12. Multiply 28700 by 40; by 600; by 90; by 300; as 
separate examples, 

13. Multiply 25'7 by 'Q. How many decimal places should 
be in the product ? 

■ 14. Multiply 3'58 by '8, previously determining the number 
of decimal places in this and in the examples below. 
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15. Multiply 4642 by '005. 

16. Multiply 2'347 by 9. 

17. Multiply 2'347 by '009. How many decimals ? 

18. Multiply 2'347 by '00001. 

19. Multiply 6*19 by 9. 

Exemplification for the Black-board. 
Where the multiplier is greater than 10 and less than 20. 

20. Multiply 35264 by 14. 

35264 



1 110;")!) Product, ol" muStipliciim] by 4. 

35264 Product of multiplicand by 1 and by 10 by position. 



493696 Product of multiplicand by 14. 



Suggestive Questions. Tlie Long Method. — How is the 
multiplicand multiplied by 10 by position ? See second Principle, 
p. 115. To which rank of the product hy4 is the first rank of 
the multiplicand added ? To which rank of the product by 1 
iii the second rank of the niull.ipliraiid added 1 To which is 
the third ?&c. Could not those figures be added in without. 
writing them over, and thus save two lines, or two thirds of 
the work ? Let us try. 

The Short Method. 4x*=16; 4x6=25 (24 and 1 car- 
ried^ (right hand figure of multiplicand) =29 ; 4x2=10 
(S-|--2 carried) ) 6 = 16; 4X5 = 2L (20-j-l)+2=«; 4X3 
=14(12-}-2)4-5=19; 14-3=4. [This short method only 
differs from the long method by adding in the right hand figure 
of the multiplicand as the work advances, instead of adding it 
in after the completion of the product of the multiplicand by 
the units' figure of the multiplier, as will readily be seen by a 
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comparison of the two methods above. Where the class is 
young, or dull, perhaps it might be proper to postpone the 
short process till the review. Ureat care should be taken, as 
usual, that the pupil does not use too many words ; all that are 
necessary in the above exemplification of the short process are, 
sixteen; twenty-five twenty-nine; ten, sixteen; twenty-one, 
twenty-three; fourteen, nineteen; four. After a little practice, 
four out of these tea words might be dispensed with. [Which 

21. Multiply 23542 by 11 to 19 severally, and prove by 
the long method ; or multiply by the long method, and prove 
by addition. 

22. Multiply as above 4536249 by the numbers from 11 to 
19 severally, and prove. 

23. Multiply as above 49560'34 by 11 to 19 severally, and 

24. Multiply as above 7638'05 by 11 to 19 severally, and 

25. Multiply as above 697842<09 by I'l to 1'9 severally, 
and prove. 

26. Multiply 8268'584 as above by '11 to '19 severally, and 
prove. 

27. Multiply 2343241, by short method, by 21 to 29 sev- 
erally, and prove. 

[This and the following exercises by the short method dillor 
in nothing iron: tin; pm:edin>r, save that each figure of the 
multiplicand muat he doubled, or trebled, or quadrupled, &c, 
iici'oidin^ to the number of tens in the multiplier, before it is 
added to the product of the figure to its left. Kvery example 
should be proved bv addition or by Use ioua method.] 

28. Multiply 728615!) by 21 to 2i! severally, and prove. 

29. Multiply 124932 by 31 to 3!) severally, and prove. 

30. Multiply 3946072 by 41 to 49 severally, and prove. 

31. Multiply 2312412 by 51 to 59 severally, and prove. 

32. Multiply 65749 by 01 to 6!) severally, and prove. 

33. Multiply 98357 by 71 to 79 severally, and prove. 

34. Multiply 85679 by 81 to 89 severally, and prove. 

35. Multiply 142312 by 91 to 99 severally, and prove. 

36. Multiply 35241 by 324. 

[This and the following exercises differ in nothing from the 
prajuoiii;;, ;-ave that three or more products, in place of two, 
are added in mentally; that is, without being written down.] 
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Exemplifications for the Black-la 

The long tit rV.Ji. 



p ,. , ( 140964 by 4 = 

ramai ) 704g2 by 2 and by 10 by position =1 
products, j 10572 g b? 3 and by 10() by position =3( 

■Total, 11418084 by 324. 3: 

Tie Hhort method. 

35241 First factor. 
324 Second factor. 



11418084 Product. 



Suggestive Questions, The Long 3Iethod.—'Hovi is the 
second partial product multiplied by 10 by position ? See 
Second 1'rinciple, p. 115. How is the third partial product 
multiplied by 100 by position ? Of what -does the units' figure 
of the total product consist? Arts. Of the product of the 
units of both factors. Of what two figures does the second 
rank of the total product consist ; that is, of the product of 4 
by what, and of 1 by what ? [Point to the 4 and 1 as they 
are mentioned.] Of what three figures does the third rank of 
the total product consist ; that is, of the product of 2 by 
what, of 4 by what, and of 1 by what? [Point to these 
figures.] Of what three lieuros Joes tin; fourth rank consist? 
Of what three the fifth ? Of what three the sixth ? Of what 
does the seventh and eighth consist ? Why could not these 
products be added in mentally, that is, without writing them 
during the progress of the work, and thus save nearly three 
fourths of the figures, as below ? 

The Short Method. -(4x1) 4; {4x4) 16-f-(2Xl) 2=18; 
(1X2) H (1 carried) + (2x4) 8 + (:iXl) :i = 2U; (4X5) 22 (2 
carried) + (2x2) 1-f (.'1x4) 12=:iS ; ( 1 X -1 J = 1 J> -J— (2X-"0 
10+(3x2) 6=31; (2x3) y+(3x&) 15=24; (3x3) 11. 
All the words necessary are the following: and very many 
even of these may be omitted after some practice. Four ; 
sixteen, eighteen ; nine, seventeen, twenty ; twenty- two, twenty- 
sis, thirty-right ; lii'teen, twenty-five, thirty-one; nine, tivcn/y- 
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four ; eleven. Those in italics are the only ones really essen- 
tial. 

Exemplification of the Proof by Addition with large numbers. 
35241 First factor. 
324 Second factor. 

11418084 Product of 35241 by 324. 



70482 First, factor added to itself XlO by position = 20 

105723 Sum of 1st factor and 4th line X100 by pos.=3(X> 

14090 1 Sum of 1st line and 5th line = 4 



11418084 Proof. 



With larger figures in the multiplier. 
82541 First factor. 
978 Second factor. 



31825098 Product of 32541 by 978. 



prod, by 2. 
prod, by 4. 

8 The last line added to itself. .... prod, b 
227787 Sum of 1st, 4th, and 5th lines X 10 by positions ' 
292869 Sum of 4th and 7th lines X100 by position =1 



iiI82,")0!t8 Proof. 978 



37. Multiply 213'54 severally by 2<34, by 32'4, and by 
423, and prove by the long method, or by addition. 

38. Multiply 352P4 severally by '451, by 32'5, and by 
; : i'.V'., and prove. 

39. Multiply 765'324 severally by 56'2, by 7'24, and by 
'l*r>*, and prove. 

40. Multiply 9815462 severally by 374, by 865, and by 
914, a.nd prove. 

41. Multiply 521432 severally by 1324, by 2413, and by 
4182, and prove. 

[Though the student may be allowed at first to practise by 
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> method, yet he ought Dot to pass on to Division till 
ise the short method with ease and rapidity.] 



Practical Exercises, 



1. If 25 men 
will it take 1 ma 

2. If 16 men 
will it take 1 ma 

3. Two men j 
site directions ; 



piece of work in 25 days, how long 
piece of work in 14 days, how long 



n to do il 

et out from the same place, travelling in oppo- 
one at the rate of 42 miles, the other at the 
e of 36 miles a day. How far would they be apart at the 
end of 5 days E 

4. Two men set out from the same place, going in the fame 
direction; the one in railroad curs at. the rale of IJUtl miles a 
day, the other in a wagon, at the rate of 38 miles a day. 
How far would they be apart at the end of 3 days ? 

5. Two men set out at the same time, but in contrary direc- 
tions, to travel round a large circular course ; the one at the 
rate of 3, the other at the rate of 5 miles an hour, and after 
3 hours' travel they meet each other. How many miles was 
the circumference of the course 1 

6. A carpenter was employed on a building for 25 days, at 
$1'25 per day. He received at different times 820. How 
much remained due ? 

[The following bills of parcels should be transferred to the 
slate, and the multiplication be performed horizontally. Where 
the price is given in cents, as 100 make a dollar, the whole 
number of cents divided by 100 will give the amount in dol- 
lars and cents.] 

Boston, Oct. 4, 1853. 

7. Mr. James Scott, 

Bought of Wm. Smith, 
24 lbs. of coffee, at 7 cents . . . 
216 lbs. of sugar, at 6 cents . . . 

5 lbs. of tea, at 65 cents. . . . 
250 lbs: of rice, at 4 cents .... 

14 lbs. of starch, at 10 cents . . . 

6 gallons of molasses, at ;i() cents . 
3 gallons of lamp oil, at 94 cents . 

175 lbs. of raisins, at 8 cents . . . 

$48-27 
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Boston, Sep 


15, 1854 


. Mi 


s Jane Roberts, 


Bought of John Smith, 


yunl 


iiioiifisoline de laine 


at 45 cents . . . 




do. 


at 34 cents 








2 do. 


cotton cloth, 


at 7 cents 








do. 


linen, 


at 65 cents 








do. 


caiico, 


at 15 cents 








do. 


do. 


at 13 cents 








do. 


gingham, 


at 24 cents 








piiir. 


of glovea, 


at 58 cents 









D Fox, 



3 thousand J-iach boards, 
|-inch do. 
inch do. 
2-inch plank 
3 by 4, 



Pittsford, Vt., Oct. 19, 1854. 
Bought of Henry Sawyer, 



do. 



do. 



Charged in account, 

10. Mr. John Brown, 

1854. In account with Clement & Norton, Dr. 



Henry Sawyer. 



Jan. 18. To 68 gallons of molasses, at 31 cents . 

To 425 lbs. brown sugar, at (i cents 
Feb. 21. To 83 lbs. old hyson tea, at 54 cents 

To 75 lbs. coffee, at 7 cents . . . 



Or. 

Jan. 15. By 72 bushels corn, at 65 cents . 

By 18 bushels rye, at 75 cents . 

By 32 bushels buckwheat, at 45 o 
Mar. 4. By cash to balance .... 



Errors 



Clement & Norton. 
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11. Mr. Jacob Jones, 

Bought of Henry Wheat on, 

24 yards broadcloth, at S2'75 

S6 do. do., at $2'90 

48 do. cambric, at 14 cents 

24 barrels flour, at $6'25 

27 firkins butter, at $6'75 

34 barrels pork, at $11'25 

$891*87 

Albany, N. Y., Jan. 4, 1849. 

12. Make a bill, like that in Ex. 10, of the following state- 
ment: On the 28th of June, 1849, William Jenkins bought 
of H. Talbot & Oo„ 34 gallons of molasses, at 3G cents per 

(f;ilion ; 20 bushels of salt, at 85 tents per bushel ; 14 pounds 
of tea, at 42 cents per pound ; and paid :iu" bushels of corn, at 
58 cents per bushel ; ami 45 hushed of oats, at 42 cents per 
bushel. The balance, $0'44, was paid in money. By whom 

13. Hake a bill and receipt of the following statement: 
Mr. A. Williams bought of Samuel Roberts the following arti- 
cles: A quarter of lamb, weight 7 pounds, at 8 cents a 
pound ; a fillet of veal, weight 9 pounds, at 7 cents a pound ; 
a quarter of mutton, 16 pounds, at 6 cents a pound; a pig, 
weight 12 pounds, at 10 cents a pound; 2 bunches of celery, 
8 cents a bunch; and a bushel of turnips, for 35 cents, 

Amount, S3'86. 

14. William Hudson sold the foiloivin^ articles to Robert 
Benson. Make a bill and receipt for them. 325 bushels of 
corn, at 05 cents a bushel; 73 bushels of wheat, at $1,25; 
150 bushels of oats, at 40 eea;s ; and 115 bushels of rye, at 
72 cents. Amount, $445 , 30. 

15. Make a bill, like that in Ex. 10, of the following stale- 
inonl. : Samuel liniiin himuli!. of \\'IJIi;:m Roberts', of Phila- 
delphia, Ilcc. 31st, 1H53, 24 lbs. of tea, at 45 cents per pound ; 
10 bushels of salt, at 45 cents per bushel ; 25 yards of cotton 
cloth, at 1 3 cents per yard ; and 54 lbs. coffee, at 10 cents per 
pound. He paid a hog, weighing 425 pounds, at 8 cents per 
pound. The balance, $7'3o, was paid in money. By whom 
was it paid? 

14* 
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INVOLUTION, 
Or Multipticatvm by Two or mm 



1. A square is a figure with four equal sides, and four equal 
angles.* Squares arc employed for l.lie measurement of mr- 
fac:.s, or of nuy tiling of which only two dimensions (length and 
Ino.uHli ) are considered. In measuring surfaces, the square is 
the form to which all others are redueed. Thus, painters' work 
is estimated by the number of square feet covered by the paint; 
a sail, by the number of square yards it contains ; a field, by 
its contents in square rods. A great mistake is frequently 
made by using the terms square miles, square yards, Ac,, ibr 
miles square, yards square, &c. For, although 1 square mile 
is the sumo us 1 mile square, yet, with all other numbers the 
result is very different. Thus, 16 square miles are only equal 
to 4 miles square, as is evident from an inspection of the fig- 
ure, in which each of the sixteen auiall squares imi.y represent, 
, a , ± one square mile, or square yard, or square 
foot, and the whole sixteen square miles form 
but four miles square. A slight examina- 
tion of the figure will show that a square 
surface, or superficies, is measured by mul- 
tiplying the length by the breadth. 

2. If a number be once multiplied by 
itself, the product is called the square, or 
second power, of that number. Thus, 4x4=16; 16 is the 
square, or second power of 4. 

3. A cube is a solid body, with six equal square sides, and 
consequently of three dimensions, — length, breadth, and depth, 



Bed hctwoon two straight lin 
ib quantity by trtaloh 
straight lines departing from a point diverge A |_ 



1= tllC ■■•■:■<■ 

at A awl 

■;r. Tin: ) 



ing the angle i 

. TSie *iii= of an angle has 
,gth of its sides. Thus, the 
.tor than the angle at B. 
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and containing equal angles, as 
A, B, C, », E, F. If the length 
or breadth of one of its side.; be 
twice multiplied by itself, the last 
product will jrivc the number of 
cubic or .«j/«i feet, ,te. that the fig- 
ure contains. Thus, if the leujrih 
of one of the sides of the adjacent 
cubic figure be 3 inches, the con- 
tents, 3x^x3, will be 27 cubic 
inches. Geometry teaches us that 
all similar solid bodies are to each other as the cubes of their 
like dimensions. Thus, if one ball, or globe, have ;i diameter 
of "2 inches, and another have a diameter of 4 inches, the latter 
will be H times the slaeof the former, since 4x4x4=64, while 
2x2x2=8. For the same reason, ;i cube whose sides are 3 
feel. long will be 21 times as large as one of 1 foot long, since the 
cube of 1 (1X1X1) is 1, while the cube of 3 (3x3x3) is 27. 

4. If the product of a number multiplied by itself be again 
multiplied by the same number, the last product is called the 
tube, or third power, of that number. Thus, 4x*-X4=tJ4; 
64 is the cube, or third power of 4. 

5. The term power designates the product arising from mul- 
fiplyinu: a number a certain number of times, atn.l the uumber 
bo multiplied is called the root. The powers are di=tiugui-.;ied 
from each other by the number of times that the root is used as 
factor. Thus, 16 is the second power of 4, because it contains 
tl.iLt tiiotor twice ; 04 is the third purer of 4, because it con- 
tains the factor 4 three times; and 2.iti is the fourth power of 
4, because it contains 4 as a factor fim.r times ; and so on. 

6. A power Is sumetinms dcnolcd bya number placed at the 
right of the root, and a little above it, which is culled the 
index., or exponent of the power. Thus, 4 3 signifies the third. 
power, or cube of 4 ; and 4" 1 \ho.jiftli power of 4. 

7. The root of a number is designated by a small figure 
placed in what is called the radical sign. Thus, ^f~\ signilics 
the square root of 4 ; and \/Tti the cube root of l(i. The sign 
ami number arc trailed the exponent of the root. The figure is 
generally cvjiilic-J in the radical sign lot' the square root. Thus, 
fffi and ^/^ both signify the same number, the square root of 
1), namely 3. Boots and powers are also frequently denoted by 
numbers placed in a fractional form, the numerator expressing 
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the power, and the denominator the root. Thus 4' signifies the 
second or square root of thejirsl- power o('4, which in tViit* case 
is simply the .square root of 4, since the firs' t. power of a number 
is the number itself; and 8* signifies; the third, or cube root 
of the second pouter of 8. Thus 8j=,#'KxE= s ,</tJS^4. 
8. Numbers whose roots can be exactly found, are called 
;>r/n;/ powers, and their roots rational numbers. Numbers 
whose roots cannot bo exactly expressed in numbers, are called 
imjicrfevl powers, .'lml the ■approximation to their roots are 
trailed surds, or irrational numbers. Thus, 1, 4, 9, are pfrfc.r.l; 
powers, because (hey have exact roots, namely, 1, 2, 3. But 
2, 5, 10, are imperfect powers, and their roots, V2, */&, V10. 
sire sunk, because they cannot be exactly expressed in numbers. 

Exercises for the Black-board or Slate. 

1. What is the square, or second power of 16 ? 

2. What is the cube, or third power of 12 ? 
o. What is the cube of 3'6 ? 

4. What is the numerical value of 4 2 x3* ? Of 4 2 X2 S ? 
S/tirff-f-stive Questions. — How much is 4 2 ? How much 3* 3 

How much, then, is 4 S X3 4 ? 

5. What is the sum of the squares of the prime numbers 
(see Oral Arithmetic, p. 84) between 1 and 10 inclusive ? Of 
the cubes of the composite numbers between 1 and 10 inclu- 
sive ? Ans. 88; 2521. 

6. What is the difference between 2- snid '£' ? Hot ween 3 3 and 
3*? Between 4 2 and 4 3 ? Arts. 4; 18 ; 48. 

7. Find the square and the cube of each of the digits, arrange 
them in tabular form as follows, and commit them to memory. 



Roots, 


i|i 


3 


4 [ 5 


• h 


8 | 9 


Sq™>, 

or 2d power, 
















or 3d power, 


! 




| 











lij-tviiiplificalwn for the Black-board. 

8, Involve 24 to the second and third power ; in other words, 
find the square and cube of 24. Perform this in three ways; 
1. Keep the units and tens separate throughout, and merely 
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105 



lis |i 



indieate, without performing the multiplication. 2. Perform 
the multiplication, but keep the products of the different ranks 
separate. JS. Involve the number in the usual manner. 



i«l 





CP-* 


<© 




++ 


+ = 


-t- 


+ 


++ 




















■ • • •+ 










■7. 



+± + 



+; 






S> .5 ! 



i*J El ! 



|a 9 -s- 



^ gii £* g a-sfj^ °-;l e 
32 a ss i-is-a'J^^s 
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in No. 1. Why is it called the cidie of 24 ? Examine the 

cube in the three processes, and see if they agree. What does 
tii!; square of J 1 contain besides the sipiarcs of the units and 

of the tens ? jIjw. Twice their . Would that be so, 

whatever was the number of the tens and units? To what 
does 20 ! of the fifth line of No. 1 correspond in the same line 
in No. 2 ? To what does 4 2 correspond ? What docs the 
r.uhe. of Li4 contain besides the tubes of the tens and of the 
units? Ans. Three times the square of the — niulfipiieil by 
tho — , and three times the square of the — multiplied by 
the — . Would this be so, whatever was the number of the 
tens and units? Has not, then, the following been developed 
as the tenth principle of arithmetic ? namely, 

X. 1, The square of any number of trim mid units is equal 
to the squares of the tens and of the units taken separately, 
phis twice the product of the tens and units. 2. The cube 
of any number of tens and units is equal to the cubes of the 
tens and units taJcen separately, plus three times the square 
of the tens multiplied by the writs, and three times the square 
of the units multiplied by the tens. 

9. Involve 18 to the third power, as in process No. 1 of 

the hist exercise, and repeat the 10th principle from the process 
that will stand before you on the slate. 

10. Involve 65 to the third power, as in the last exercise, 
and repeat as above. 

Questions by the teacher.— What is multiplication 1 See p. 
56, 2. What is the multiplicand ? The multiplier ? The pro- 
duct? What are the factors? How may multiplication lie 
proved ? Should there be ciphers on the right of either lacier, 
or of both factors, will the product be correct, or too small, or 
teii liirjrn, if these ciphers be neglected in the multiplication ? 
How, then, can this product be rectified ? If decimal fraction:! 
occur in either or in both factors, will the product he correct, 
or too large, or too small, if the separa.trix lie neglected in the 
mill npli:-aj. ion? How may it be rectified? What is involution ' 
\\ h;;t is the square, or second power of a number ? What is 
a cube, or third power of a number ? What is a power of a 
root ? What is the index, or exponent of a root ? What is 
the hides, or exponent of a power ? 
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Section IV. — Division. 

[For an explanation of the terms and characters used in 
division, Sec p. 56, 4, and 58, 8.] 

Exercises for the Slate and Black-board. 

1. Name the quotients of the following numbers [to be 
repeated as a daily exercise till the quotients can be given cor- 
rectly at a glance, without naming the divisorB or dividends] : 

44-2, 8—2, 64-2, 124-2, 184-2, 104-2, 144-2,164-2, 94-3, 
lS-=-3, 12-=-;-!, 04-3, 244-3, 164-1, 254-5, 184-3, 20-4-5, 27 
4-3, 244-6, 124-0, 04-0, 154-3, 21 : 3, 21 : 7, 14 : 7, 10 : 
5, 30 ; 5, 24 : 8,-8 ; 8, 18:9, 32 : 8, 54 : 9, 28 : 7, 64 : 8, 
49 : 7, 36 : 6, 48 : 6, 63 : 7, 72 : 8, 56 : 7, 81 : 9, 32 : 4, 
40 : 5, 35 : 5, 36 : 4, 45 : 5. 

2. Name the quotients and remainders of the following 
numbers, in this manner, namely, \ l , J^; Two, three; five, 
two. 

18172630251723372927667427 
5384899584898 
3512^171^1822222219 19 1923 
T834453483T56 
34 34 34 34 68 57 38 37 52 13 13 13 15 
T~9~4 7 ~8~ ~6~ IT 4 6 2 5 IT 4 
17 37 65 76 15 22 22 23 16 19 17 34 27 
9"Ty"9~T5"7~4 9 9 T 9 6 

3. Name the quotients, and remainders where they occur, of 
the following numbers : 

4565675793424 
37 49 62 56 28 35 
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Exemplification for the Black-board. 
Short Division ; that is, where the divisor does not exceed 12. 
4. Divide 63543 by 4. 

Divisor, 4 )63543 Dividend. 

Quotient, lOJvSi) '■ 3 undivided remainder. 

Divisor, 4 

Proof, 63543 



Suggestive Questions. — How many fours In 6 of the fifth 
rank ? The 2 that remain of the fifth rank make how many 
of the fourth rank ? How many fours in 23 of the fourth 

rank, then ? The 3 that remain of the fourth rank make how 
many of the third rank ? How many fours in 35 of tlie third 
rank, then ? How many of the second rank are the 3 that 
remain of the third rank ? How many fours in 34 of the 
second rank, then ? How many of the first rank are the 2 that 
remain of the second rank ? How many fours in 23, then ? 
Our quotient, then, appears to be 15885 and 3 remainder. Is 
the remainder carried to the right or to the left in division, as 
above? Which way are numbers curried in all other opera- 
tions; that is, in addition, subtraction, and multiplication? 
Why, then, do we commence at the left in division, and at the 
right in all other operations? 

Proof. — In division, what terms are factors of the dividend ? 
See p. 57, 5. "What terms, then, multiplied together, will 
reproduce the dividend, if the work be correctly done ? Is the 
remainder a part of the quotient? Is it also a part of the 
dividend? Why must it be added in when the dividend is 
reproduced by multiplying the divisor and quotient? 

0. Divide 2154852 by each of the digits severally from 2 to 
i), also by II and 12, proving each problem by multiplication, 
as above. 

6. Divide 65382432 by each digit separately from 2 to 9, 
also bv 1 i and 12, and prove by multiplication. 

7. Divide (I7si>2432 by each digit separately from 2 to 9, 
also by 11 and 12, and prove by multiplication. 
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Exemplification for the Black-board. 

.Ismg Birh'mn ; Hull is, ich-.re ike divisor exceeds 12. 

8. Divide 64235 bj 24. [Place the three methods together 
on the black-board.] 

a. The Long Method. 
Dividend, 64235( 24 Divis or. 

1st partial product, 48000 2000") 

1st remainder, 16235 "JS [ Partial Q^^to. 

2d partial product, 14400 6 J 

2d remainder, 1835 2676** Total Quotient. 

3d partial product, 1680 24 Divisor. 

3d remainder, 155 64235 Proof 1, viz. divisorXquot. 

4th partial product, 144 [-}-remainder. 

Undivided rem'r, 11 

Proof 2, 64235 Sum of products and last remainder. 

b. Contracted Method, hy omitting wnnecessary ciphers. 

Dividend, 64235(24 Divisor. 

1st partial product, 48 2676JJ Quotient. 

1st remainder, 162 G4235 Proof 1, viz., divisorXquo- 

2d partial product, 144 [tient-|-remaindcr. 

2d remaindef, 183 

3d partial product, 168 

3d remainder, 155 

4th partial product, 144 

Undivided remainder, 11 

Proof 2, 64235 Sum of products and last remainder. 
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c. Abridged Method, by performing the S 

Dividend, 64235(24 Divisor. 
Partial dividends formed off 162 267644 Quotient. 

remainders and one figure < 183 

from general dividend, 

Solution. — The contracted method differs only in one respect 
from the exercises already performed by the pupil in division, 
and that is, by wrilhi" dmca each partial jirodoct, before sub- 
tracting it.. instead of performing I ho --.ibiracl.iou mentally. In 
the uLri'lstd nr ih'r .', resort, is. again had to mental subtraction. 
T;i.kii notice, however, that it is frequently necessary to add 
wort: than on': ten. to the minuend and subtrahend. Thus, in 
dividing the first partial dividend, we have 6x4=24, which 
cannot be taken from 2; adding 30=;i2 leaves 8; 6x2=12, 
and adding 3 (namely 30 of the rank on the right)=15 from 
16=1. In dividing the second partial dividend, we have 7X 
4 = 28, which cannot he taken from 3; adding 30=33, leave-, 
5 ; then 7X2=14, adding 3 (30 of the rank on the right) = 
17 from 18 = 1, and so on, adding always as many tens as may 
bo necessary. The Long Method is merely given to show the 
reasons for the different steps in the Contracted and Abridged 
Methods. 

After the class havo studied the exemplifications in the book, 
ihey should be written on the black-board ; the first in full with 
all the explanations; the second with the figures only; of tho 
third, merely the divisor and dividend. The divisor is placed 
at the right, not only to save room, but to bring together the 
factors of the dividend for the proof. But the mind of the 
pupil should not be shackled by confining him to particular 
forms. It will frequently be found convenient in practico to 
be able to place the terms in division in various ■positions, as 
below. That he may not be cramped by forms, let him prac- 
tise with those different positions in school. 

Divisor, Divisor, 

or Divisor) Dividend (Quotient Dividend(or Divisor. 

Quotient. 

Questions for the. Gmirad.ed Metliod.— What is the upper 

number on the left? [Point to the dividend.] What is the 

upper number on the right ? What is the first number under 
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the dividend? Of what numbers is it (he product ? To what 
rank does it belong by position? [Point, if i',L-ressary, to 
the corresponding number in the long Meikod.] What is 
the nest number below? Whence comes the 2 on the right? 
What, is the next number below ? [Always pointing.] It is 
144 of what rank by position ? [Here point again, if neces- 
sary, to Long Method.] What is the nest number? Whence 
the 3? What is the rank of this number by position ? What 
is the next number below ? It is 168 of what rank by position ? 
What is the next number? Whence the last 5 ? It is 15."> of 
what rank by position ? What is the next number ? Of what 
rank, and why? What is the nest number? An malivide.J 
remainder from what ? Why is it placed in tbe quotient with 
tile divisor written under it? To show that it has not been — . 
Will the product of the divisor and the integers in the quotient 
be the exact dividend ? What number is necessary to com- 
plete the dividend? 

[Let the teacher now write out and explain on the black-board 
the Abridged Method, as given above, and then call on one or 
more of the class to perform similar operations, and give similar 
explanations on the board.] 

It may be proper to observe here that, when the divisor con- 
sists of many figures, the pupil at first may not readily ascer- 
tain how many times it is contained in the partial dividend. 
To obviate this difficulty, all the figures in the divisor, except 
the first [or the first and second], may be neglected for the 
moment, taking care, however, to make proper allowance for 
them, especially for the second [or third] figure. Thus, sup- 
posing the question was how many times 356 is contained in 
'X>-2, tiui 56 may be neglected, provided it be remembered that 
the 3 (the first, figure) represents for the moment more than :!.',-, 
consequently Can only be contained Ivnc.e, :i.rtd not l!tr':>: lii/H-s, 
in 932. Again, supposing the first two figures of the divisor 
to be 48 or 49, it. should be recollected that the first figure is 
in fact nearer to 5 than 4. But, in spite of the utmost care 
of a learner, a wrong figure will occasionally appear in the 
quotient. For division must at fiiist be merely a. strict of 
mppositioTiz and trials. Happily a correction is easily laaeio 
on the slate. If, then, the remainder proves to be equal to, or 
greater than the divisor, the quotient figure must be too small, 
since the remainder shows that the divisor is contained in the 
partial dividend :i ^rcuh-r number of times. On the contrary, 
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if the product of the quotient figure and the divisor he greater 
than the partial dividend, it is equally evident that the quo- 
tient figure is too large. In either case the correct number 
must he substituted. .Kfjgbmers may be materially assisted by 
forming a table of products of the divisor with each separate 
digit except the first, as iu the following example, according to 
the contracted method. 

Dividend. 

59469805(235 Divisor factor. 

470 253063 Quotient factor. 



2;;.3 


•2= 470 




■3= 705 




■ 4= 940 




■5=1175 




■6=1410 




•7 = 1645 




■ 8=1880 




•9=2110 



1246 59469805 Proof. 



705 

But aids of this sort should be as seldom used as possible, 
and when used, should be soon discontinued. 

Sometimes it happens, after the figure has been brought 
down from the dividend to the remainder, that the number is 
still too small to contain the divisor, as in the following cx- 

Divideud, 80520(264 Divisor. 

132 3 Part of the quotient. 

Here 264 was found to be contained 3 times in 805 with a 
remainder of 13. Bringing down the 2 from the dividend, 
the number 132 is found to be too small to contjin the uivisur. 
As this shows that there are no tens in the quotient, a cipher 
should be put in the place of tens. For, in tact, 264 goes iw 
times in !&>, and leaves, the same number (Vd'l) sis a remain- 
der. Bringing down, therefore, the last figure of the dividend 
(the 0), we ask hew many times 204 is contained in 1320, and 
finding it to be 5 times, the 5 is placed as usual in the quotient, 
making it 305. 
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9. Divide 3628497 by 87, by the abridged method, and 

10. Divide 1284634 by 96 by the same. 

11. Divide 473W!2.)6 bv 3 To ; also by 284 and by 763. 

12. Divide 832457l>0 by 2458; also bv 372 and by 815. 

13. Divide 652937 1 bv 3275; also by 4762. 

14. Divide 5138267 by 789 ; by 426 ; and by 738. 

15. Perforin the same operations with the figures of each 
dividend reversed; and again, with the figures of each divisor 
reversed, tiie dividend carried to three decimal places when 
necessary. 

Remark. — The division can be continue.:! as far as may be 
ihou^hl proper, if tliere be a remainder after the integers in 
the dividend are exhausted, by adding ciphers lo it, provided 
a sop:ii-j(ri.i be placed in the quotient alter the 'units resulting 
from the division of the integers. Why ? 

The method of Lou:; Dic'mim is commonly used where tbc 
divisor exceeds 12 ; but, if the class ha:, been properly trained 
in Oral Arithiuct.it:. it will be found advantageous to use Short 
Division in all cases where the divisor docs noi exceed two, or 
even three figures. In practice, it will be found sufiiciently 
easy, and will essentially aid the power of abstraction. 

16. Divide 23569248 by every number containing two sig- 
nificant figures between 12 and 100, by short division, and prove. 

17. Divide 62543965, and also 34902054 severally by the 
same, and prove. 

18. Divide each of the above two numbers severally by 
126, 135, 224, 364, and 452, and prove. 

Kn-mplifications for the Black-board, 

Where ciphers occur in. tlie Divivir and Vhrid.r.nd, or in the 

Divisor alone. 

19. Divide 568400 by 2600 ; and 673428 by 2400. 
Ho. 1. Dividend, 5684|00(26|00 Divisor. 

48 218J-|gg Quotient. 

224 

Remainder, 1600 568400 Proof. 

No. 2. Dividend, 6734|2S{24|00 Divisor. 

198 2804!;$ Quotient. 

Remainder, 1428 

673428 Proof. 
15* 
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Suggestive Questions. — If a number should be divided imo 
4 equal parts, ami each of tiiese into '■' equal parts, into how 
many equal purls would tlic number be divided? If a number 
should be divided into 1 equal parts, and each of these ajiaiu 
into 100 equal parts, into how many equal parts would the 
number bo divided ? 4 and 100 are factors of what number ? 
Is the same result obtained, then, when a number is divided by 
f'.y.-birs itik'.-ii SL'pai-aic-hj, a.- when divided by th-.ir priiliict ? 
Into how many equal parts is dividend .No, 1 divided by cutting 
off two inures at I he rijrlit. ? hiee Principle % p. V2U. What, 
then, is the quotient of 508100 by 100 ? What factor remains 
to divide 50*4 ? What is the quotient when it is divided by 
26? To what ranks of the original dividend dees the undi- 
vided remainder 16 belong ? la it 1 0, (hen, or 1000 ? What 

is the quotient of dividend No. 2 by 100? What is the 
remainder? What other factor .should" divide (1734? What 
is the quotient of that division ? What is the remainder ? To 
what ranks of the original dividend does this undivided remain- 
der belong? Is it 14, then, or 1400? Is the 28 also an 
undivided remainder? To what ranks do the 2 and the 8 
belong ? What, then, is the whole undivided remainder of the 
original dividend ? 

20. Divide 14260 by 530; 726500 by 670; 257600 by 
3400; and 8270000 by 270, and prove. 

21. Divide 205023 by 610; 806284 by 7300 ; and 52648 
by 70, and prove. 

Ezempli/katkms for the fflack-tiaard, 
Where Decimal Fractions occur in the Dividend or Divisor, or 
in both. 

22. Divide 2'4 by 6 ; 2<4 by '6 ; '24 by '6 ; 24 by '6 ; and 
'24 by 6. 

No. I. No. 2. No. 3. No. 4. No. 5. 

6j2-4_ '6 )2'4 - 6)'24 -6)24 6)>24 

'4 4 '4 40 "nM - 

Suggestive. Questions, — How many decimal places in the 
dividend, or product, of No. 1? How many in the divisor 
factor ? As the number of deeimal places in the factors, then, 
must, correspond with the number in the product {See Mid/ • pli- 
cation, pp. 15 a, 154), how many deeimal places are required 
in the quotient factor ? How many are required in No. 2, 
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then ? Why ? How many in No. 3 ? Why ? How many deci- 
iiitil pluses are there in the divisor Factor of No. 4 ? How many 
ought there to be in the dividend product, then ? How shall 
that be .supplied without altering its value? .See p. 118, I. 27. 
How many decimal places are there in t:ie dividend product of 
No. 5 ? Are there any in the divisor factor ? How many 
should there be in the quotient factor, then ? Hew .shall the 
second one lie supplied ? la there more than one decimal plai:;; 
in this number, '40 ? Where should the cipher bo placed, 
then, in quotient factor of No. 4 ? 

23. Divide 325'70 by 23'4 ; 38SM2 by '72 ; 68945 by 
7'32 ; 89728 by '8 ; and 56'238 by 62, and prove by multipli- 
cation. 

Practical Exercises. 

1. If a piece of work, can be accomplished by 1 man in !.i0 
days, how long should 4 men be about it ? Prove. 

2. If 5 men can do a piece of work in 4 days, how many 
days should 1 man take to do it ? How many days should 4 
men ? Prove. 

3. If 12 barrets of flour cost S72, what will 1 barrel cost ? 
What will 5 cost ? Prove. 

4. If 5 pounds of brown sugar cost 35 cents, what will 12 
pounds cost? [In this and several exercises that follow, the 
leading question, what will 1 cost, weigh, &c, is omitted, but 
(Niu readily be supplied by the teacher, if it is found notcswiry, 
or, still better, by the pupil himself.] 

5. If $420 be paid for 60 acres of land, what will be the 
cost of 45 acres at the same rate 1 Prove. 

6. If 32 yards of cotton cloth cost $2'56, what will be the 
cost of 5 yards at the same rate ? 

7. If $60 ».iiin ScXiO interest in ond year, what will $100 
gain in the same time ? Prove. 

8. If 6 yards of broadcloth cost $18, what will 15 yards 
cost? Prove. 

9. A man dying, left a widow and 6 children, without a 
will. In such cases the law directs that the widow shall re- 
ceive one third of the properly fin- life, and that the remainder 
shall be equally divided anions: the children. The estate was 
valued as follows : a farm, at $6000 ; a yoke of oxen, $90 ; 3 
horses, at $75 dollars each ; 111 cows, at 824 each, 8 young 
cattle, at $10 each ; 100 sheep, at g2'50 each ; farming loot-, 
$100 ; household furniture, $300 ; grain and provisions, $62. 
What was the share of the widow, and of each child ? 
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EVOLUTION.* 
Or Division into Two or more Equal Factors. 



EXTRACTION OP T 



a. Pointing off squares into ■periods of two figures. 

Exemplifications for the Black-board, 
1. Write in columns, on the slate or black-board, as follows, 
the squares of '01, '1, 1, 10, 100, 1000, being the smallest 
significant figure, and the squares of '09, '9, 9, 90, 900, 9000, 
tbu ^n.'ntost significant figure. Write, also, a line of ciphers, 
and point them off into periods of two figures, as under : 

TABLE OF SQUARES. 
Square of '01 = Square of '09 = 



of 10 = . 
of 100 = 
of 1000 = 



OOOOOOOOOO'OOOO 

* Evolution is generally placed near the close of the hook in 1 
no arithmetic, liut, 03 it ia strictly an elementary process, and 

preceding part of the book has been thoroughly mastered, the pi 
tmi no (lhli;:i,!l-j' in p\-;rai-Ci, s ,it;,,ir tho square or the oube root, 
era who dislike the arrangement, however, oan easily omit euoluti 
the review of the whole hook, 
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Suggestive Questions. — Of how many figures does the square 
of any number of units consist ? See squares of .1 and above. 
Willi: h period, then, will the square of units occupy ''■ How many 
ciphers are there in the square of anj number of tens ? See 
the square of 10 and of 90 above. Which period, then, will be 
occupied by the significant figures of the square of tens? 
Which period will be occupied by those of the hundreds? 
Of the thousands ? &c. Which period will be occupied by those 
of the tenths ? Ans. The period to the right of that of the 
— . Which period by those of the hundredths ? In which 
period, then, should you look for the root of the units ? The 
root of the thousands ? Of the tenths ? Of the hundreds ? 
Of the hundredths ? Why, then, do we divide numbers whose 
roots are sought into periods of two figures ? 



2. What is the square root of 2916 ? Prove. 

. . Boot 
2916(5 Tens. 
50 2 =2500_4 Units. 

54-54=2916 Proof by 

Divisor, 2'50=100)416 [hwoI'd 

See 10th principle, I, < 2-50-4= 400 
p. 166. \ 4 s 16 

000=Diff. between 2916 and 
50*-f-twice 50-4-J-4 2 . 

Suggestive Questions. — What Is i.ho <_<ren!esl square in '2'M 
Wliiit. is its root '! Ts this root. 5 units or tens ? Deducting, 
then, the square of 50 from the given square, as above, what 
must be found in the remainder? See the exemplification in 
Involution, Xo. 1, Square of 24, p. 105, or see 10th principle, 
p. 166. Which of these numbers is now known ? Ans. 
Twice the — . When a product [416] and one of its fiieturs 
[t.wiee 50] is hiinvli, !ura can the oilier faetor lie found ? See 
p. 57, 5. What should the remainder [110] contain, boiuVs. 
twice the product of the tens and units of the root ? Is 2916 
an esaot square, then ? 
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ARITHMETIC. 

3. Find the square root of 1296, and prove. 

4. Find the sip.ui.re root, of lisilC, and prove. 

5. What is the value of ^&2b ? Prove. 

6. What is the value of V2025? **">«. 

■. To find the Square Boot, when it consists of 
of more than two figures, fyc. 

7. Find the square root of 105625, and prove. 



— 826-825=1 05 G2.) 1'r. 

Divisor 2-320=640)3225 

tj ir.. L ■ i I 2'320-5= 3200 
By 10th pnn. 1. J gI _ 25 



[The method of finding a square root of a larger number of 
figures does not differ from that of the preceding case, except 
in slight changes in the numeration of the ranks of the root. 
See Numeration, p. 117,1. 1. For instance, the 3 and 2 found 
at the beginning of the process, are at first considered as the 
root of tens and units os TENS;"but, as soon as they are found, 
they are taken together as 'the tens of the root ; and bringing 
down to the remainder [32] the first period [25], making ;!:"-!>, 
we proceed to develop the roe!, of the true noils [51 as before. 
When there is a remainder after all the periods have been used, 
it shows that the number whose root is sough! is an impcrjret 
power, liut we may find a number as near as desirable to the 
root by annexing periods of ciphers to the remainder, and 
thence developing roots I'or the tenths, hundredths, &<;., always 
remembering, however, that ad periods i'or finding square roots, 
after the first, consist of two figures; and also that, wc must 
always begin to mark off both ways at the place of units. 
Should a remainder occur at the close of the whole process, it 
must of course be added in, if the work is proved by involu- 
tion. The following example exhibits a case of this nature : 
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SECT. 


«.; 


1 


DIVISION. 




8. 


Find the 


square root of 79238, and prove. 








. . . Root 
79238(2 Tens ) , 
20 2 =400 8 Units ( ot 


Bj 10th 


Divisor, 2-20=40)"39~2 

. , I 2*20-8= 320 

pnn. 1. j g, = M 

Divisor 2-280=560)838 


28 Tons. 
1 Units. 
281 Units. 
'4 Tenths. 



By 10th priii. 1. j j^°* 1— 56 ° 281<4 Approximate root. 

Divisor 2-2810=5620)27700 
BvlOthprin.l.jgf^ -a«0 
Remainder, 52'04 

Proof 281'4 3 -J-52-04=79238. 

9. Find the square root of 61504, and prove. 

10. Find the si-juart> root oi' 43264, and prove. 

11. Find the square root of 61928, to two places of deci- 
mals, and prove. 

1:!. Find the square root of 363729'61, and prove. 

13. Find the square root of 432'64, and prove. 

14. Find the ,-ijii;ui: too! of 92165*4, and prove. 

15. What is the value of i<J% carried to three places of 
decimals ? Prove. 

16. Find the square root of 10 carried to two places of 
decimals, and prove. 
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EXTRACTION OF THE CUBE ROOT, OR DIVISION INTO THREE EQUAL 

a. Fainting off Cubes into periods of three figures. 
Exemplifications for the Black-board. 

1. Write in columns, aa follows, on the slate or black-board, 
the cubes of '01, '1, 1, 10, 100, &c., being the smallest sig- 
nificant figure, and the cubes of '09, '9, 9, 90, 900, &.a., being 
the greatest significant figure. Write, also, a line of ciphers, 
and point them off into periods of three figures each, as under : 







TABLE 


OF 


<-t:iJ[-:y. 


> of '01 = 








Cube of '09 = 


of'l = 








of '9 = 


of 1 = 








of 9 = 


of 10 = 








of 90 = 


of 100 = 








of 900 = 






PERIODS. 




3 th 


■1th 3d 


■j..; 


1st. 



000000000000000<000000 

Suggestive Questions, to be repeated till all can be answered 
without hesitation,— Of how many figures dees tlio cube of any 
number of units consist ? See 1 and 9 of table of cubes above. 

Ans. Not less than , nor more than . Which period 

will the cube of units occupy, then? How many ciphers are 
there in the cube of any number of tens ? See the cube of 1 1 1 
and of 90 above. Which period, then, wi'l be occupied by (lie 
>;i<j:iiJiraidj:L>i'.i-e.s <A' the cube of tens? Which period will be 
occupied by those of the hundreds? Of the thousands? &c. 
Which period will be occupied by those of the tenths ? Ans. 

The period to the right of that of the . . Which period 

by those of the hundredths ? Where, then, should you look 
for roots of the units? For roots of the thousandths? Of 
the tenths ? Of the tens ? Of the hundreds ? &c. Why do 
we divide numbers whose roots are sought, into periods of three 
figures ? 
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b. To find the Cube Root when it contains an integer of two 
figures. 
2. Find the cube root of 13824, and prove. 

13824(2 
20"= 8000_4 [Proof 

24'24'24=24'=13824 

Divisor, 3- 20=1 200)5 824 Dividend. 
[ 3-20M =4800 
By 10th prin., 2. \ 3-4 2 -20= 960 
/ 4 3 =64 



Suggestive Questions. — What is the greatest cube in 13 'f 

Wli.it. is its root ! Is this root 2 units or '1 tons * Dodi;i.iin[r. 

then, the cube of 20 [8000] from the given cube, what should 
be looked for next in order in the rereainder [■">*- H ? See the 
exemplification, in Involution, No. 1, cube of 24; or see the 
10th principle, p. 166. Which of these numbers is now 
known ? Ans. Three times the square of — . If a prodflct 
[5824] and one of its factors [3-20*] be found, how can the 
other factor be found ? See p. 57, 5. What should be looked 
for next in the remainder [5824]? Is it known? What, 
lastly, will be found in that remainder ? Is 13,824 an exact 
cube, then ? 

3. Find the cube root of 373248, and prove by involution. 

4. Find the cube root of 19683, and prove by involution. 

5. Find the cube root of 2G-H44-, and prove by involution. 

6. Find the eubc root of 166375, and prove by involution. 

c. To find the Cube R/iot, when it contains an integer of more 

than two figures, fyc. 

The directions given tn treating of the extraction of the 

square root, when it consists of more than two figures, apply 

almost literally to that of the cube root, namely : .Proceed with 

the two periods at the loft, as if these were the whole, and 

then, briiiL'iiig down another pernio, consider the two figures of 

the root that are thus found as the tens of the root, and find 

the units of the root, as before. Should a remainder occur at 

the close, annex three ciphers as a period for tenths, unless 

there should be decimal places sufficient, and proceed to find 

16 



, y Google 



182 WRITTEN ARITHMETIC. [CHAP. II. 

the root for the rank of tenths, in the same manner that the 
root for units was found, and so on, as far a* may be considered 
necessary. The evolution of decimal fractions, in fact, does 
not differ from that of integers. The following example will 
make all this sufficiently plain. 

7. Find the cube root of 14513286'7, and prove. 



14513286'7(2 
20™= 8000 _4 

Divisor, 3-20 2 =1200 )6513 24 

( 3*20 5 '4= 4800 3 

By 10th principle, 2. { 3-4 3 '20= 960 243 

<*■ = 64 <9 

Divisor, 3-240 3 =172800 )6892*tj i> (;-W 
(3-240'-3= 518400 
By 10th principle, 2. \ 3-3 2 -240= 6480 

(3 3 = 27 ■ 

Divisor, 3'24; : K> :] = J 7714700)"] 04: iy Sty 01) 

( 3-2430 e -9= 159432300 

By 10th principle, 2. ) 3-9^2430= 590490 

/9 3 = 729 

4356'1S1 

Proof, 243'9 S -J-4356'181=14513286'7. 

8. Find the cube root of 84604519, and prove. 

9. Find the cube root oP iniiiM.V/O, ; L nd prove. 

10. Find the cube root of 28913245, to two places of deci- 
mals, and prove. 

11. Find the cube root of 21036589, to two places of 
decimals, and prove. 

12. Find the cube root of '000729, and prove. 

13. Find the cube root of 2 to two decimal places, and 

14. Find the cube root of '02 to two decimal places, and 

15. Find the cube root of 20 to two decimal places, and 

16. Find the cube root of 3932586'4 to two decimal places, 
and prove. 
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Practical Exercises in Involution and Evolution. 

DEFINITIONS. 

I. A figure of three sides is called a triangle 
of its corners, or angles, should be a square 
angle at B in the annexed figure, it is called a r 
the figure is called a right Angled triangle, 
and the two sides adjoining the right angle 
are said to be perpendicular to each other. 
The side A C, opposite tie right angle, is 
called the kypotheTvuse. It is shown by 
Geometry, that the square of the hypothe- 
nuse is equal to the sum of the squares of 
the other two sides. It follows that the dif- 
ference between the square of the hypothe- 
nuse and that of either of the other sides is 
equal to the square of the remaining aide, 
since, if 9=4+5, then 9—5=4, and 9—4=5. 

II. The round line which forms the boundary of a circle 
called its circumference. Any straight 
line which passes through, the centre, 
or middle point, of a circle, and is ter- 
minated in both ends by the circumfer- 
ence, is called its diameter. Now, we 
also learn by Geometry, that the areas, 
or contents, of circles, are not in pro- 
portion to their diameters, but to the 
squares of these diameters. Thus, a 
circle of 6 inches, or 6 feet, in diame- 
ter is 4 times as large as one of 3 inches, 
because the square of 6 [36] is 4 times 
of 3 [9]. 

1. If a square field coni ai ii 2301 square rods, how many rod; 
does it measure on each side ; in other words, what ' 

H.™ 




3 feet, in diameter, 
large as the square 



It,:!. 



... ._ the 
root of 2304 ? See Definitions 1 and 2, Involution, p. 

long, how many 



2. If each side of a square field be 48 
square rods does it contain f 

3. There are two square fields; the side of one being 20, 
and of the other 40 rods long. How many square rods in 
each, and how many times is the one larger than the other ? 
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4. If the sides of one square field be twice as long as that, 
of another square field, liuw many times is the larger greater 
than the less ? 

DC la order that the pupil may have a clear conception of 
this fact, lot him halve a straight line upon his slate, and form 
squares of the half and of the whole lines, the one within the 

5. If each side of a square field measure 25 rods, what 
will be the length of the side of a square field containing 4 
times lis many square rods? 

6. If the side of a square field measure ?>() rods, what will 
bo the length of the side of another square field whioh contains 
exactly onivfourth of the number of square rods ? 

7. A square mile coniains Oi'.l acres. How many acres are 
contained in two miles square '. Uow many square miles in 
two miles square ? Ans, to 1st question, 2560 acres. 

8. A certain square orchard contains 1600 trees. The trees 
are ia rows, two rods apart each way, and on every side tho 
orchard fence is a rod from the trees. How many acres are 
there in the orchard, if 100 square rods mate an acre ? 

9. How many trees can be placed in rows in a square field 
containing -10 acres, the trees to be two rods apart each way, 
and the outer rows exactly a rod from the fence ? 

10. A carpenter has a wooden square, one side of which is 
i feet long, and the other 3 feet long. What is the length 
of a board which will just reach from one end to the other ? 
See Definition 1, above. 

11. One of the sides of a carpenter's square is 4 feet long, 
and a beard 5 feet loa^ jus! reaches from one end of it to the 
other. What is the length of the other side of tho square ? 

12. A wall is 32 feet high, and a ditch before it is 24 feet 
wide? What is tho length of a ladder that will reach from 
the top of the wall to the opposite side of the ditch ? 

13. If a ditch be 24 (but wide, what is the height of a wall 
that can just he reached by a ladder 10 feet long? 

14. If the ladder be 4i! feet, and the wall 92 feet, what is 
the width of the ditch ? 

Id. If a ladder tit) loo!, iong be so placed as to reach a win- 
dow on one side of a street 'M feet from the ground, and, by 
turning it ever la the other side of lite street, without moving 
its foot, it just, reaches a window 4* feet front tho ground, what 
is the width of the street ? 
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\0" If the pupil be at a loss here, let him draw cm his slate 
a horizontal line, to represent the width of the street, and two 
linos perpendicular to its ends, to represent the walls of the 
oripofHie house?, find [.hen euinplefe Ihc (injure by another line 
for the ladder, plaeing its foot not far from the middle of the 
Street. 

16. A certain street is 84 feet wide. How far from the 
middle of the street must a ladder 60 feet long be placed so as 
to reach to the top of a wall of the height of 48 feet on one 
side of the street ? 

17. The distance across a building between the outer ed^e? 
of the plates on which the rafters rest is 32 feet, and the lie'^hr. 
of the ridge above the beam on which they stand is 12 feet. 
Required the length of the rafters if they project one foot be- 
yond the walls. Ans. 21 feet. 

18. There is a building 30 feet in length, and 22 in width, 
and the eaves project beyond the walls one foot on every side. 
The roof terminates in a point at the centre of the lnsililinjr, 
and is there supported by a post, the top of which is ten feet 
above the beams on which the rafters rest. What is the dis- 
tance from the foot of the post to the corners of the eaves ? 
the length of a rafter reaching to the middle of one side ? of 
a rafter reaching to the middle of one end? of a rafter 
reaching to the corners of the eaves ? 

Ans. in order, 20 ft. j 15'62-f ft.; 18'86-f-ft ; and 23'36-f ft. 

19. What is the distance from the centre to each corner of 
a square field containing 1600 square rods ? 

Ans. 28<28+rods. 

20. A society of men raised 8570 for a certain purpose, 
cadi man couuibiiting as many dollars as there were men. 
What was the number of the society? Ann, 24. 

21. At another time, their treasurer informed the same 
society that their funds had been reduced by payments to .«:.i!i. 
Whereupon all present made a new contribution, each paying us 
many dollars as there were members present, when, on a fresh 
count, the funds amounted to §400. flow many members were 
present ? Ans. 19. 

22. If the diameter of a circle bo 2 feet, what will be the 
diameter of one 4 times as large ? Ans. 4 feet. 

23. What is the distance measured through the centre of a 
cube from one corner to its opposite corner, the side of the cuhe 
being 3 feet? Ans. 5'] 96 feet, 

16* 
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24. There are two circular pieces of land, the one 100 feet, 
the other 20 feet in diameter. How many times is the one 
greater than the other ? Ans. 25 times. 

25. What is the superficies of one aide of a cubical block 
contain]]];; 6859 solid inches, and what ia the superficies of the 
whole block ? Ans. to the last question, 2166 square id. 

26. How many times is- u f;!obe 2 feet in diameter jrreaUT 
than one that is 1 foot in diameter ? Ans. 8 times. 

27. If a globe of silver, 1 inch in diameter, is worth $Q, 
what is the value of a globe 12 inches in diameter ? 

Ans. $10368. 

28. Find the sum of the roots of all the perfect squares 
uoiUainoii between 1 and 100 inclusive. Ans. 55. 

29. Find the sum of the numbers whose square roots are 
surds between 1 and 20 inclusive. Ans. 180. 

30. Find the sum of the numbers whose cube roots are surds 
between 1 and 20 inclusive. Ans. 201. 

31. Find the sum of ^64, 343», V64, 256*, and 8*. 

Ans. 39. 



MULTIPLICATION AND DIVISION BY EASY NUMBERS. 
1. Multiplication by Division. 

1. Multiply 2647938 by 5 by division (See Oral Arithmetic, 
Chap. I., Sect. XYIII., 3, 4, 5, p. 60), and prove by multipli- 
cation. 

2. Multiply 7946287 by 5 by division, and prove as above. 

3. Multiply 167SJ432 by 25 by division (See Oral Arith- 
metic, pp. 61, 10), and prove as above. 

4. Multiply 6238937 by 25 by division, and prove. 

5. Multiply 42101*5 by 25 by division, and prove. 

6. Multiply 2*34!t2() by 25 by division, and prove, 

7. Multiply 7;JiJ4^45 i,v H5 bv division, ;md prove. 

8. Multiply 84739284 by 125 by division (125=-%^), 
and prove. 

9. Multiply 3462815 by 12-5 by division, and prove, 

10. Multiply 64834921 by 125 by division, and prove. 

11. Multiply 1346824 by 125 by division, and prove. 



, y Google 



2. Multiplication by Subtraction. 



12. Multiply 87(ii!ti£4 by by subtraction. 
, Suxgrstii-.r. Qtti'Uvms.— If a number has been taken 10 
limes, when it ought to have been taken only 9 times, how 
many times has it been taken too many? How can the error 
be rectified ? 

Then 87649324 =10 times by position, 
less 87649324= 1 time, 



leaves 788843816= 9 times. 

But it is unnecessary to use so many figures, as it may 
plainly be seen that .the process consists simply in subtracting 
the right hand figure from 0, every other figure from the figure 
at its right, and lastly from the left hand figure* 

On the same principle, a number may be multiplied by 99, 
999, or any number of nines, by subtraction, liy swpjrmit-g ;i=> 
many ciphers to be annexed to the multiplicand as there are 
nines in the multiplier, and then subtracting the original mul- 
tiplicand from this product. For instance, if 999 be the mul- 
tiplier, take each of the three figures at the right from zero, 
every other figure from the third figure on its right, and zero 
from the three figures at the left, the reasons for which will 
distinctly appear IVoni an inspection of the following example. 

13. Multiply -17:.!G-25;> by 999 by subtraction, and prove 
by adding the complement. 

Hence 47368259 =1000 times by position, 
less 47368259 =1 time, 



leaves 47320890741 =999 times. 

14. Multiply 67245896 by 99 by subtraction, and prove by 
adding the complement. 

15. Multiply '-'A by !)!)!(!) by subtraction, and prove by add- 
ing complement. 

16. Multiply '24(1 by 01)09 by subtraction, and prove by 
adding complement. 

* In the above and io the succeeding exemplification the pupil should 
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17. Multiply 893254'25 by 999 by subtraction, and prove 
by adding complement. 

In a similar manner the process of multiplying by 49, 29, 

or ii.ny other two figures ending in 9, may be abridged by usm;; 
50. ISO, &<;., us multiplier, and at the same time subtracting the 
multiplicand once, or adding its complement. Thus, 

18. Multiply 7230408 by 09; that is, by 70 with the ad- 
dition at the same time of the complement of the multiplicand, 
and prove by multiplying by 69. 

7236408 
70 



499312152=70—1 time by adding the complement of the 
multiplicand while performing the multiplication. 

19. Multiply 1423746 by 49 [50 and complement], and 
prove by 49. 

20. Multiply 653492 by 399, aa above [by 400 and com- 
plement], and prove. 

21. Multiply 28<56 by 29, as above, and prove. 

22. Multiply 6731'5 by 7!), as above, and prove. 

23. Multiply 6248 by" 2499 by division and addition of 
complement separately, and prove. 

24. Multiply 4588'24 by 499 by division and addition of 
complement separately, and prove. 

25. Multiply 2346 by 8 ; that is, by supposing the multipli- 
cand to be multiplied by 10, and adding double its comple- 
ment. For example : 

8 • 2346 

18768 

Su-xxr.stise Questions. — If the multiplicand were multiplied 
by 10, what would be the right hand figure? If to that we 
add twice the complement of 6, what would it then be ? What 
would the next figure of the product be if twice the comple- 
ment of 4 were added to the 6 ? The nest figure of the pro- 
duct -|- twice the complement of 3 ? and so on, dropping 2 for 
twice the complement of the rank next above the highest fig- 
ure of the complement. 

26. Multiply 45827 by 38 [by 40 and twice the comple- 
ment], and prove by dividing by 38. 
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27. Multiply 372'65 by 98 [100 and twice the complement], 
and prove by dividing by 98. 

28. Multiply 2536 by 24S by division, Lidding two comple- 
ments silWwsirils, and prove. 

29. Multiply 3847 by 78 [80—2], and prove by division. 

3. Mullijilkaihm partiaJl.y or u-holly by Addition. 

30. Multiply 62305496 by 11 by addition, and prove. 
Suggestive Questions. — If a number haa only been taken 10 

tinii--, when it ought to have been taken 11 times, how many 
times (oo tew has it been taken ? How shall the error be rec- 

Then 62305496 =10 times by position, 
more 62305496= 1 time, 



makes 685360456=11 times. 

The intelligent pupil will readily perceive that the above 
depends on a similar principle to that shown in example 12, 
and that the second line is wholly superfluous, being merely 
inserted here to show the principle. Of course, in the follow- 
ing exercises, he will omit the superfluity. In fact, it would 
be preferable that he should even omit the first line also, and 
write the product by 11 simply by inspection of the book. 

31. Multiply 52643889 by 11 by addition, and prove by 
division. 

32. Multiply 846'2o by 11, and prove by division. 

33. Multiply 2:14542] by 22, and prove by division. 

This, and the 17 succeeding exereises, can be performed 
without writing atsy fitrurus on the shil.e exoept the product. 

34. Multiply 2862'75 by 33 by addition and uniltipJicu- 
tie-n. :md prove by division. 

35. Multiply 243092801 by 44 by addition, &c, and prove, 

36. Multiply 8210-132 by 55 as above. 

37. Multiply 560438 by 66 as above. 

38. Multiply 2439'004 by 77 as above. 

39. Multiply '008 by 8>8 as above. 

40. Multiply 3920 by 111 as above. 

41. Multiply 62'25 by 111 as above. 

42. Multiply 426832 by 222 as above. 

43. Multiply 364852 by 444 as above. 

44. Multiply 125896 by 555 as above. 
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45. Multiply 28'96 by 333 as above. 

46. Multiply 'UOti by lj'00 us above. 

47. Multiply 1236 by 442 aa above, and the use of the 
double complement. 

48. Multiply 7216 by 886 as in last exercise. 

49. Multiply 18425 by 774 by addition' and use of treble 
complement. 

50. Multiply 3215 by 996 as in last exercise. 

51. Multiply 7326489 by 4829 by addition. 



1+1=2. . 14652978 multiplied by 10 by position. 

2+2=4 . . 29305956 » « 1000 by position. 

4+4=8. . 58611912 " " 100 by position. 

8+1=9 65938401 



35379615381 Total product. 

52. Multiply 6248351 by 3624 by addition, and prove by 
multiplication. 

53. Multiply 1 32-1058 by 1 8532 as above. 

54. Multiply 9024368 by 2936 as above. 

4. HIuli /plication by Resolution. 

55. Multiply 73250147 by 64328. 



No. 1. 5SGiiO]176 multiplied by 8 

No. 2. 2314004704 No. 1 by 4 and by 10 by pos. . 320 
No. 3. 4688009408 No. 2 by 2 and by 1000 by pos. 6 100(1 

4712035456216 Product by 64328. 64328 



56. Multiply 16348792 by 8567. This may be done in two 
mays : 1st, by 7, by 8=56+7=8 ; or 2d, by 7=56-=-8=7. 
Prove by division. 
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57. Multiply 273C4895 by 64816 two ways: 1st, by 8 and 
by 8=64-=-4=16 j 2d, by 6 and by 8=48-3-3. - Prove by 
division. 

58. Multiply 39460582 by 72836 [&• 9=72-3-2]. Prove 
by division. 

59. Multiply 82964523 by 27315 [3, 9, 5]. Prove by 
division. 

60. Multiply 21879030 by 28442 by resolution. Prove by 
division. 

5. Division by Multiplication, 

/multiplication, and prove by 



6d3'0 

62. Divide 8244 by 5 as above. 

63. Divide 91'23 by 5 as above. 

64. Divide 26345 by 5 as above. 

65. Divide 3276885 by 25 as above. 



181n7;V40 



25 )3276885 

131075-4 Proof. 



66. Divide the following numbers severally by 25 by mul- 
tiplication, and prove by division: 9258, 326725, 83i)i'ii-I). 

67. Divide 62845936 by 125 by multiplication, and prove 
by division. 

62845936 125 )62845936 

8 502767*488 Proof 
502767-488 ' ~ 

68. Divide the following numbers severally by 125 by mul- 
tiplication, and prove by division: 742(iDls'r>, 2i)6H:>(ir^, 

69. Why is it that in dividing integers by 5, the number of 
decimal places cannot exceed one ; in dividing by 25, two ; by 
125, three? 

70. What is the greatest number of decimal places possible 
in dividing integers by 2 * by 4 1 8 ? 16 ? 32 ? 
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CHAPTER III. 



TIIE SHORTENED PROCESSES OE INCREASE AND m^KKASK 

APPLIED TO COMMON FRACTIONS AND DENOMINATE 

FRACTIONS. 



DEFINITIONS. 

Therr are three kinds of fractions : Decimal, Common, and 
Denominate Fractions. All these, as well as integers, have 
two names or values, namely, the primary, or simple, or abso- 
lute value ; and the secondary value. The primary name 
ririiijinatfis alike in all. It is the same with that of the charac- 
ter or characters by which it is represented. The secondary 
name is derived as follows: 

1. In integers and decimal fractions from their horizontal posi- 
tion ; that is, from their distance to the rifdit or left of the place 
of units. (See Chap. I., p. 112, 1. 33). Thus, in the number 

44'44, 
the primary name of each of the figures is the same, namely, 
four ; bat. their secondary names are different ; that of the 
first being ty (or tens) ; of the second, units ; of the third, 
tenths ; of the fourth, hundredths. 

2. In common fractions', I he secondary name is written irnd.'r 
the number of the fraction in figures. Trias, in *, the 4 repre- 
sents the jjHmary, or simple, and the S the secondary name and 
value of the fraction, which, therefore, is called four fifths. 
The chief difference between decimal and common fraction.-; is, 
that in the former, the integer can be divided only by some 
power of ten, and hence we can only have tenths, hundredths, 
&c. ; whereas, in common fractions, any number whatever may 
be used as the divisor. Thus, we have not only ^ (four 
tenths), T -; 7rT (four hundredth-), but may use as divisor 5, l>, 18, 
:>,)ti, and so on without end, making £, £, -j* s , 3 * 5 , &c. From 
this definition it results, (hat a common fraction inay be changed 
into an equivalent decimal fraction by ■/irifonui/iw Ik'; dirisi.oii. 
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indicated by the horizontal line, while a decimal fraction may 
be changed into a common one by writing under it its secondary 
name in figures, instead of denoting it by a separatrk. Thus, 
■|='ti ; and '{J= T ^,=J. This definition gives us the eleventh 
principle of arithmetic, as follows : 

XI. An integer or a decimal fraction is changed into a com- 
mon fraction by expressing its secondary name under it in 
figures ; a common fraction is changed to a decimal one, or to 
an integer, by performing the division indicated. 

3. Denominate fractions are subdivisions of measures of any 
kind, whether of length, surface, or solidity ; of weights, 
money, time, &c. In calculations, their secondary name is 
written over or beside them, in words, contracted or in full, as 
gr., or grains, p., or pecks, or in conventional characters, as 5, 
g, for drams and ounces. The unit in this kind of fractions is 
a certain conventional measure, such as pound, bushel, yard, 
dollar, year, &c., of which the fractions are subdivisions, 
■ Questions by the. Teacher.— Bow many kinds of fractions are 
there ? Name them. What is tte primary name of ail num- 
bers ? The game as that of . Whence is the secondary 

name of integers and decimal fractions derived ? Why is this 
sometimes called their local name ? How is the secondary name 
of common fractions ascertained? What is the meaning of 
the word vulgar, frequently used in place of common fractions i 
Why is the word common preferable ? Ans. Because the word 
vulgar is now chiefly used in the sense of mean, rude, low. 
How is the secondary name of denominate fractions ascer- 
tained ? What is the unit in denominate fractions ? 

Section I.— Common Fractions. 

[Fot a full development of the first principles of Common 
Fractions, see Oral Arithmetic, Uhap. II. and III. throughout.] 

I. Change of Form. 
Remarks and Definitions. — Common fractions are capable 
of assuming, as already noticed, an infinite variety of forms. 
For, as no change of value takes place when both terms are 
multiplied by the same number, it is evident that by multiplica- 
tion alone they may be infinitely varied. Thus, \ a 
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forms of |, J, -fa, and so on without end, by continual multi- 
plication of both terras by 2; and the same fraction, J, or any 
other, will assume other endless series of forms by multiplying 
both terms by 3, 4, 5, 6, or any other number, and all this 
without the slightest change of value. The same remark ap- 
[ilif!* also to integers and to decimal and denominate fractions, 
since each of these may assume the form of a common fraction, 
simply by writing their secondary value under them in figures. 
Thus 6, 18, '25, 4s. (shillings), may take the fractional forms 
of f, JA ^j 5 „, ^-s., a shape in which they are susceptible of all 
the variety of iiirui shown above. This capacity of change of 
form is exceedingly useful in simplifying and abridging the 
operations of arithmetic. 

There are six kinds of common fractions, which may be 
arranged under two heads : 1, proper, improper, and mixed ; 
2, simple, compound, and complex. 

1. A proper fraction is less than unity, and consequently its 
numerator is less than its denominator, as j. An improper 
fraction is greater than unity, consequently its numerator is 
greater than its denominator, as £ or *£-. When an integer is 
separated from the fractional part by division, the improper 
.IV;iction becomes- u mixed number. Thus, the improper frac- 
tions J-, -' ; , :ne the satiric as the mixed numbers 1£, 3g, the 
integers being separated in the latter by the partial perform- 
ance of the division indicated. Integers in a fractional form, 
without accompanying fractions, such as f , or J^, are also con- 
h J civil improper fractions. 

2. A simple fraction is a fraction in a single expression. It 
may either be proper, as |, or improper, as f . A compound 
fraction is composed of two or more expressions. It is a fraction 
of a fraction, or a fraction of an integer, and is known by the 
word of between the expressions, a word which was found in 
Ural Arithmetic, p. 83, 13, always to indicate multip!ic;i.tiou in 
this connection. Thus, | of jf, or J of ^ of T 9 CT , or f of 3, are 
compound fractions. By performing the multiplication indi- 
cated, they become simple ; the first being ££, the second ^j, 
and the third f, A complex fraction is a fraction in which ono 

or both terms are themselves fractional, as -i, -£, , and 

12 61' IFf 

*. These, also, become simple by performing the operations 

indicated. Any pupil that is familiar with Chap. III., Oral 
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Arithmetic, can change their forms to those of simple fractions 
by the aid of the following questions : 

First, _i. How many fourths in 1 ? How many in 4 ? 

In 41 ? How much is ->£- divided by 12 ? 

Second, £ How many fifths in 3£ ? How many fourths 
51- 
in5£? Divide -if by V- 

Third, JL Put 6 in a fractional form. How many 
151- 3 

eighths in 15| ? Divide f by J-§£. 

Fourth, *' Divide f by £, as indicated by the horizontal line. 

a. To change a fraction to its equivalent lowest expression. 

1. Change iff to its lowest expression, by striking out the 
prime factors common to both terms. 

28 2*2-7 
35 — 5*7 

Suggestive Questions. — What factors are the same in both 
terms ? What will the fraction be if the factor 7 be omitted 
in both terms? Is f the lowest term of the fraction ? 

2. Change f £$ to its lowest expression. 

275 5 • 5 • 11 



440 — 2'2*2-6-ll 

SuggUtwe Question. — When the factors common i 
terms are stricken out, what will be the lowest esprea 
the fraction ? 

3. Change -fi^ e to its lowest expression by ins] 
merely. 

4. Change T ^fl^ to its lowest expression by inspectio; 

5. Change || to its lowest expression by inspection. 

6. Change -$/ 5 to its lowest expression by inspection. 

7. Change ^ to its lowest terms by inspection. 

8. Change ^fff to its lowest terms by analysis. 

9. Change f J| to its lowest terms by inspection. 
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b. To'cttange an integer or a decimal fraction to the form of 

an equivalent common fraction. 

1. Change 42 to tbe form of an equivalent common frac- 
tion. See p. 193, XI. 

2. Change ;i'75 to a.n equivalent common fraction. 

3. Change 7'07, 2'5, '003, 4-25, 265, severally to the form 
of equivalent common fractions. 

c. To change a common ftnrlion, whetlier proper or improper, 

to a w/itilc or inistd number, or to a decimal fraction. 

1. Change T $„, T 6 5 , -Jg, \ 2 B 5 -, severally, to decimal fractions, 
or mixed numbers ; Unit is, perform the division indicated, and 
prove by rechange to common fractions. See 11th principle, 
p. 193. 

2. Change Jy^, Afffi, and Y» severally, to whole numbers, 
and prove by rechange to common fractions. 

3. Change f , f, $, ^ t , -^, and J, severally, to decimal frac- 
tions, and prove by rochange to their original form. 

4. Change J, Jj 9 -, -'j 7 , and -* B 5 -, severally, to mixed numbers, 
and prove by rechange to their original form. 

DEFINITIONS. 

I. Every decimal fraction consists of a specified number of 
tenths, or of some power of tenths, such as hundredths, thou- 
sandths, &c. ; consequently every fraction that cannot be ex- 
pressed in tenths, or one of the powers of tenths, cannot be 
accurately expressed in a decimal form. It follows, then, that 
in changing common fractions to a decimal form, the division 
will never terminate, but go on to infinity in every case where 
any prime factor other than 2 or 5 (prime factors of 10) re- 
mains in the denominator after the fraction has been brought 
to its lowest terms. For instance, if 3 or 7 (or any other 
prime (iiclor but 2 and 5) should^) a factor in the denomi- 
nator and not in the numerator, an undivided remainder would 
always occur in the division, and, by adding a cipher, tlu; 
quotient would form an endless series of figures. Thus, if we 
perform the division indicated in \, it gives '333, &c, without 
end ; and in £f it gives '324324324, fas., a period of three 
figures endlessly recurring. Such decimals as these, which 
continually recur in periods of one or more figures in the same 
order, are called circulating decimals. They are distinguished 
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from ordinary decimals by a dot placed over the first and last 
figure of the circulating period. Thus, £ is expressed by 3, 
and £f by 324. The set of figures which repeats is called a 
repetend. 

II. When a period begins with the first decimal figure, it 
is called a simple repetend. But when other decimal figures 
occur before the period commences, it is called a compound 
repetend. Thus, £='333, &c., forms a simple, and ^='1666, 
&c., forms a compound repetend. 

1, Decimal Fractions with Simple Bepetends. 
1. Change the following common fractions to equivalent 
decimal fractions carried to twelve or fifteen places, allowing 
the operation to remain on the slate till examined by the fol- 
lowing questions : 



1. 


i= 

sV— 


, Ac. 


2. 


, &.C-. 


3. 


8 4 fl = 


, &e. 


4. 


. &C: 


, &e. 



Suggestive Questions. — What decimal fraction is equivalent 
to £ ? Then what decimal fraction is equivalent to $ , or 2 
times £? What to f? To |? &c, up to f ? If, then, it 
wore required to change a decimal fraction of one figure con- 
tinually repeated, that is, a circulating decimal with one figure 
for repetend, into a common fraction, what would be the nume- 
rator ? What the denominator ? 

2. What decimal fraction is equivalent to ft? What to 
&, or 2 times A ? To 5 V? To ft ? To&? To J£1 To 
||? To $f ? &c. If, then, it be required to change a cir- 
culating decimal with two figures for a repetend iuto a common 
fnuj; km, what will be the numerator? What the denominator? 

3. What decimal fraction is equivalent to ¥ | ¥ ? What to 
9-ihr ? To jrlhr? To ^ F ? &c. To ft\ ? To £§£? To 
f§t ? To t£f ? &c - ? If - then - !t be required to change a cir- 
culating decimal with three figures for a repetend into a com- 
mon fraction, what would be the numerator ? What the 
denominator ? 

4. In general, then, if it be required to change a circulating 
decimal with any number of figures for a repetend, what would 
be the numerator ? What the denominator ? May it not, then, 
be considered as the 12th principle of arithmetic, that, 



, y Google 



19S WRITTEN ARITHMETIC. [CHAP. HI. 

XII. Circulating decimals, with a simple repetend, are changed 
to common fractions by using ike repnlmdas numerator, and 
as many Ss as there are figures in. I.hi: repetend as denomi- 

5. Change g, f , and |, severally, to circulating decimals, 
without any forma! division, and prove by rechange to common 
ii-iitiioiis by the V2,\h principle above. 

6. Change fo, $f, and jfg, severally to circulating decimals 
by inspection, and prove by rechange to common fractions. 

7. Change ^| ff , ¥ £ ¥ , ffig, Hh tit" s evera]1 y to circulating 
docimnld by inspection, and prove by rechange to common frae- 

2. Decimal Fractions with Compound Repetends. 

1. Change -J to the form of a decimal fraction, and prove 
by rechange to its original form. 

Suggestive Questions. — Of what denomination is the 1 in 
fhe i.kiuimal fraction? Of what denomination would the 6 
with a dot over it have been, had it stood in the place of the 1 ? 
\\ lint., then, is its denomination standing one rank more to the 
right ? What prime factor in the denominator of £ causes it to 
repeat? Why are the two parts of the decimal changed sepa- 
rately to common fractions ? 

2. Change jt to a decimal fraction, first determining what 
figures, if any, in the denominator will cauao it to repeat, and 
prove by rechange to its original form. 

Suggestive Questions. — Why is the 6 changed to rrPou ' n 
place of | ? What prime factor in ^ causes the decimal to 
repeat ? From the last two demonstrations, then, may it not 
be legitimately inferred as a principle in arithmetic, that, 

XIII. Circulating decimals, with compound repetends, may be 
changed to common fractions, by changing separately the 
repetends and the figures that precede them to common frac- 
tions, and tlien adding them together. 
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3. Change the following common fractions to a decimal 
form, first determining what prime factors in the denominators, 
if anj, will cause them to repeat. Prove by a rceliaijge (o 
their original form ; t l,, -£ t , T ' s , T "j, ^, 2 ' B . 

d. To change a mixed number to an Equivalent improper frac- 

1. Change 4jj to an improper fraction, and prove by 
rechange to its original form. See definition 1 to this section, 
p. 194. 

2. Change 9|, 62£, 81$, 6 J, severally to improper fractions, 
and prove by rechange to their original form. 

3. Change 14f, 27 -&. 38 rV> and 8 f> severally to improper 
fractions, and prove by rechange to their original form. 



1. Change | of ^ of {% to an equivalent simple fraction. 




Suggestive Questions. — What is the meaning of the word of 
in common fractions ? What is indicated by the period placed 
between numbers 1 What, then, is tie process for simplifying 
compound fractions ? 

Remark. — By cancelling, that is, hy striking out the prima 
factors common to both terms in the compound fraction, the 
intermediate multiplication is always shortened, and sometimes, 
as in (be present instance, rendered wholly unnecessary. For, 
if 10 in the numerator is uidntri.lly nwlvod into its two tin-tors, 
2 and 5, it will be perceived that the 3 and 5 in the numerator 
will cancel the 15 in the denominator ; and, as the two 4s 
destroy each other, nothing remaizis but 2 and 5, making %. 

2. Change -^ of $ of £ of £ to an equivalent whole num- 
ber, casiceJling by inspection. Atis. 1. 

3. Change g of | of \ e - of j> a to an equivalent simple frac- 
tion, cancelling by inspection. 

4. Change \ of f of 4, of § to an equivalent mixed number, 
cancelling by inspection. Ans. 4J. 

5. Change f of £ of g of ^ to an equivalent simple frac- 
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tion, by cancelling two figures in the numerator and one in the 
denominator. Ans. ^ 2 F . 

(i. Change jj of \ of £ to an equivalent simple fraction. 
Ans. 2^. 

/. To change fractions of different denominators to equivalent 
fractions with a common denominator. 

1. Change -J and i to equivalent fractions with a common 
denominator. See Oral Arithmetic, Chap. III., Sect. III., p. 
89. 

2. Change \ and § to equivalent fractions with a common 
denominator. 

3. Change £ and £ s to equivalent fractions with a common 
dciiuiuiiiator. 1st. By multiplication ; 2d, by division ; in both 
cases by inspection. 

\£J* Whenever an operation can be performed by division as 
well as by multiplication, the former should always be chosen, 
since it leaves the result in a more simple form. 

4. Change J and ^ to equivalent fractions with a common 
denominator by inspection. Can this be done by division? 
Why ? Must both fractions or only one be changed, in order 
to bring them to the same denomination ? 

5. Change ^j and ■*£■ by inspection to equivalent fractions 
with a common denominator. 1st, By multiplication ; 2d, by 
division. 

6. Change J and 3 S S to equivalent fractions with a common 
denominator by inspection. By division and multiplicalion. 

g. To change fractions of different denominators to equivalent 
fractions with the least common denominator. 

1. Change | and £ to equivalent fractions with the least 
common denominator, by inspection. (The factor 2 in the 
second denominator may bo omitted, as it is to be found in the 
first. See Oral Arithmetic, Chap. III., Sect. III., p. 89.) 
Prove by changing each fraction to its lowest denomination. 

2. Change £ and -fe to equivalent fractions with least com- 
mon denominator. What factors may be omitted in 12 1 
Why ? Prove as in last example. 

3. Change -fa, £, f, |, f, ? 9 T , to equivalent fractions with 
least common denominator by inspection. Tho 2d, 3d, 5th, 
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and 6th denominators may be omitted. Why ? Point them 
out in the 1st and 4th. Prove, as in last example. 

Remark. — Hitherto IViK'tions have been changed to equiva- 
lent tractions with least, rrituni'jn diTioiniitiiior In inspiT.lio/i 
merely. When the denominators arc large and numerous, 
however, this is somewhat difficult for the unpractised student. 
It may be proper, therefore, to show how such change? ni;iv he 
effected by calculation on the slate or black-board, aa follows : 

4. Change ^, -j^, ^, -^, and ^, to equivalent fractions 
with the least common denominator. Prove as in last example. 

By analyzing the denominators into their prime factors, wa 
have 



Wv>,-±'l 



Suggestive Questions. — Are all the underlined factors to be 
found in the denominators of the fractions marked a and b ? 
Should they be omitted, then, in finding the lowest common 
denominator ? What is the product of the factors that are not 
underlined ? (80-3-5.) Has this product every factor contained 
in all the given denominators ? Will it form their common 
denominator, then ? Does it contain no more factors than they 
do ? Will it form, then, their lowest common denominator ? 

If, then, the fraction a is to be changed to the denomination 
of 1200, and one of iU factors (80) is given, how shall the other 
factor be found? Should the second factor for each of the 
other denominators be found by the same process (division) f 
Probably, then, the numbers cannot be arranged more conven- 
iently than as follows : 



10 for a 


a , 1 y, 


50 for b 


* t¥A 


00 for c 


'-■ j-?-?* 


75 for d 


* tWfb- 


48 for e 


,«■ 1^> 



e 20 

5. Change 44, |, f s , and §, to least common denominator. 
Prove as by last example. 

■H ! -h £ 

3-5 2-2 2*2-3 2-2-2=120. 
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6. Change |, ^, ^ yV, by calculation, to equivalent frac- 
tions with least common denominator. Prove by changing 
each fraction severally to its lowest denomination. 

7. Change f , -fy, §, and J, by calculation, to equivalent 
fractions with least common denominator. Prove as in last 

8. Change f , |, ^j, and g, by calculation, to equivalent 
fractions with least common denominator. Prove as in last 
example. 

9. Change f, f, J, § , -£$, and ^, by calculation, to equiva- 
lent fractions with least common denominator. Prove as in 
last example. 

10. Change T g v , §, §, f, J, by inspection, to equivalent 
fractions with least common denominator. One only of theso 
denominators is a factor in the least common denominator. 
Which is it ? Prove as in last example. 

11. Change f, f, £, 5> $t< \< by inspection, to equivalent 
fractions with least common . denominator. Prove as in last 
example. 

12. Change if, J , -fa, fa, ^ ^, by calculation, to equivalent 
fractions with least common denominator. Prove as in last 
example. 

13. Change |, jj, $, ^, ££, by calculation, to equivalent 
fractions with least common denominator. Prove as by last 
example. 

14. Repeat examples 4, 5, 6, 7, 8, 9, 12, and 13, by inspec- 
tion, and prove as above. 

k. To change a complex fraction to an equivalent simple one. 

1. Change § to an equivalent simple fraction ; in other 
words, perform partially the division indicated. 

2. Change % to an equivalent simple fraction in its lowest 

expression, performing both changes at one operation by inspec- 
tion. Ans. fa. 
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3. Change I and ^ severally to equivalent simple fractions. 

The manner of doing this will be readily perceived, if the in- 
tegers 4 and 7 be each placed in a fractional form. 

Ans. J^- and 3 2 5 . 
Suggestive Questions. — What terms must be multiplied 

together to change ~ to a simple fraction ? What terms, then, 

in the same fraction in the other form ( |j ? In changing com- 
plex fractions of three terms, then, to simple onea, which terms 
aTe factors of the new numerator, when the upper term is an 
integer ; the first and second, the second and third, or the first 
and third ? 

What terms are factors of the new denominator in changing 

j to a simple fraction ? What terms, then, in the same frac- 



tion in another form ~, when the lower term is a whole number ? 

Repeat the rule developed by these illustrations. Ans. In 
changing complex fractions of three terms to simple fractions, 
when the upper term is an integer, the — and — terms are 
factors of the — , and the other term is the — ; but, when the 
lower term is an integer, the — and — terms are factors of 
the — , and the other term is the — . 

Remark. — The pupil will remove all difficulty in simplify- 
ing complex fractions of three t 
placing the integer, mentally, in ; 

4. Change | U 



5. Change 3 to an equivalent 

6. Change - to an equivalent 

7. Change ^ to an equivalent 



simple fraction by inspection. 

Am. &• 
mixed number by inspection, 

Am, 4£. 
mixed number by inspection. 

Ans. 10§. 
simple fraction by inspection. 

Am. -jV 
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Ans. 2. 

9. Change ~ to an equivalent simple fraction, in its lowest 
terms, at one operation, by inspection. Ans. -fa. 

10. Change jjj and =* to equivalent simple fractions in 

their lowest terms. Ans. ^ff and ££. 

i. To change an integer, a decinml fraction, or a common 
fraction, to an equivalent common fraction of a specified 
numerator or denominator. 

It has already been shown that an integer, or a decimal frac- 
tiou, assumes the form of a common fraction by writing its de- 
nomination under it in figures. As any number, then, readily 
assumes this form, the proposition becomes, simply, to supply a 
(kfi-jieut numerator or denominator in a common fraction, where 
an equivalent fraction is given wilh a different denominator or 
numerator. 

Case I. Where the given Numerator or Denominator of the 
rut perfect friction- is a Factor of the Numerator or Denomi- 
nator of the perfect one. 

1. Change $ to an equivalent fraction with 2 foT numerator; 
or, in other words, supply the deficient denominator in lie fol- 
lowing equivalent fractions : 



Suggestive Questions. — Is 2 a factor of 6 ? What is the 
other factor of 6 ? How, then, shall jf be changed to an 

equivalent fraction with 2 for denominator ? Ans. By 

both terms by . 

2. Supply the deficient denominators in each of the follow- 
ing pairs of fractions by inspection ; 

2 10. ±_±. 1_3_. 7_14. 7 _14 . 6 512 . 
~"25' — 24' ~45 ! 84 ! 26' ~8-15' 
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3. Change § to an equivalent fraction with 2 for denomi- 
nator ; in other words, supply the deficient numerator in the 
following equivalent fractions : 



Suggestive Questions.— Is 2 a factor of 6 ? What is the 
other factor of 6 ? How, then, shall £ be changed to an 
equivalent fraction with 2 for numerator ! 

4. Supply the deficient numerators in the following pairs of 
equivalent fractions by inspection : 

25, 24 45 84 26 SH5 4^28 

2~10 ' 4" 8 ; l - 3 ; 7 _ 14 ; 7 — 14 ; 6 _ 5-12 : 9~"8-42 

Case II. Where the Numerator or Denominator of the imper- 
fect fraction is a Multiplier of the Numerator or Denomi- 
nator of the perfect one. 

1. Change £ to an equivalent fraction with 45 for nume- 
rator ; that is, supply the deficient denominator. 
45 5 



Suggestive Questions. — Is 45 a multiple of 5 ? How, then, 
may ij- be changed to an equivalent fraction with 45 for nume- 

2. Supply the deficient denominators in the following pairs 
of equivalent fractions by inspection r 

18 3 24 6 35 5 42 7 65 13 



3. Change | to an equivalent fraction with 45 for denomi- 
nator; that is, supply the deficient numerator. 

9 

45 — 6 
Suggestive Questions. — Is 45 a multiple of 5 ? How, then, 
may | be changed to an equivalent fraction with 45 for denomi- 
nator ? 

4. Supply the deficient numerators in the following pairs of 
equivalent tractions by inspection : 

18 
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18 3 '24 6 ' 35~ 5 ' 42 7 ' 65 13 

Cask III. Where the Numerators or the Denominators are 
prime to each other ; that is, where neither of the respective 
Numerators or Denominators are Factors the one of the 

1. Change T 6 ff to an equivalent fraction with 7 for nume- 
rator, so as to supply the deficient denominator. 



18 7-18 126 21 

Suggestive Questions. — Are the fractions marked a, b, e, d, 
equivalent ? How is fraction a changed to that of b ? b to c i 
ctod? 

2. Repeat the above operation, omitting fraction c. Repeat 
it once more, omitting b and c. 

3. Change -^ to an equivalent fraction with 7 for denomi- 
nator, so as to supply the deficient numerator. 

abed 
_18_718_126 _21 
T~ 6 — 7- 6 — 7'6 — Y 

Suggestive Questions. — Are the fractions, marked a, b, c, d 
equivalent ? How is fraction a changed to that of b ? S to c ? 
c to d ? 

4. Repeat the 3d example, omitting fraction c. Repeat it 
once more, omitting b and c. 

Remark. — Every fraction may be changed into an equivalent 
one, with a specified denominator or numerator, by the rnttliud 
elucidated above. Rut frequently it can be done in a more 
nimple manner, as follows: by bringiog it iu under Case I. or 
II., where the given numerator or denominator, though neither 
factors nor multipliers the one of the other, still contain one 
or more common factors. Thus, 16 and 6 are neither factors 
nor multipliers one of the other, yet they contain a common 
factor, 2. An instance like this happens very commonly where 
the complete fraction is compound. Often, indeed, the whole 
process consists in cancelling such factors in the complete frac- 
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tiim as are not to bo found in the given term of the imperfect 
fraction, as shown in tramples ;"> and 6, below. 

5. Supply denominators in the following pairs of fractions: 
-11=^; i_i=£| ; and prove by bringing the newly-completed 
fraction to the denomination of the given complete one. 

Suzzcstir-c Qiw/tlions. — How can f be changed to g? Un- 
der what Oa?!"; will such a change bring the first pair of frac- 
tions ? Again : how may f be changed to ^| ? Under what 
Case will such a change bring them ? 

How can f-f be changed to £ 1 Under what Case will such 
change bring the second pair of fractions ? Again : how may 
§i be changed to \% ? Under what Case will such a change 
bring thera ? 

6. Supply numerators in the following pairs of fractions : 
rE= s|; T¥ =§*.; and prove by bringing the newly compLetod 
fractions to the denomination of the given complete ones. 

SuiryyJh::- Questions.- — -How can j! be changed to |- ? Un- 
der what Case will the change bring the first pair of fractions ? 
How may £ be changed to £§ ? Under what Case will such 
change bring them ? 

How can § r be changed to f ? Under what Case will such 
change bring the second pair of fractions? How may #f be 
changed to £J? Under what Case will such change bring 



7. Supply the denominator 

and prove by restoring the com 

j.'lclcii friction to the denomi- 
nation of the given complete 
fraction ; that is, change the 
answer, j[j, into un equivalent 
fraction vviio>-:j ilenuminatiiin 

shall bo 57G0O [=(J-2(HI-H-6|. 
Should ■ 



11520 [=24'20'6*4], it ac- 
cords with the given numerator, 
and thus proves the process tc 
be correct. 



8. Supply the numerator in 
_ = 2 B r of ^ of | of f , and 
prove by restoring the com- 
pleted fraction to the denomi- 
nation of the given complete 
traction ; that is, change the 
answer, ^g, into an equivalent 
traction whoso numerator -hull 
be 57600 [=6'200-8-6].— 
Should the new denominator be 
11520 j=24-20'6'4], it ac- 
cords with the given denomi- 
nator, and thus proves the pro- 
cess to be correct. 



2-2-2-2 2-2-2-3X gjHj X jj Xt-t 
~~ ~ 2-4 X2-2'iH*5x2'2-2 XP$ 
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By resolving both fractions as above into their prime fac- 
tor*, and sinking out [or marking] all those that occur in both 
terms of the complete fraction, and are not found in the imper- 
fect one, the required denominator appears to be 2*2*2-i>s.= ri0. 

By following a similar process for No. 8, the required nume- 
rator would also be found to be 80. 

But processes like these may be rendered much more simple 
1>Y uamiulliiiL: iridic transferring the compound fraction to the 
sktc, re-crying, of uourse, such factors as are found in the 
imperfect fraction. Thus, 

„ 16 4-1 -0-4 w l-10'8-< 

N °- 7 - -=1^10^ No - 8 - I6=FTT^4 

giving 80 as before for the required deficient term, when the 
two superfluous 6s are struck out. 

Supply the denominator 10. Supply the numerator in 



1 18 14-27 
— 16-6 



and prove. 



16*6 , 

= , and prove. 

14-27 F 



Prime factors ^L V ' 7 J<^ Prime ft 

2-2-2-2X 2* 2-8-8 2-7 xS-3-S 

Here, cancelling the marked 3a, and dividing by the super- 
fluous 7, gives 4£ as the required deficient term. 

J 1 . Supply the denominator I 12. Supply the numerator in 
. 24 16-5-14 , 18-S5-16 . 

in — = , and prove. — = . and prove. 

18-35-16 124 lti- 5*14 r 

2-2*2-3 2-2-2-^x $ X f't 



Prime factors for No. 11, 



2*8=3 XW X2-2-2-S 



Here, as there is a 3 in the given term of the imperfect 
fraction, and none in the corresponding term of the perfect 
one, it must be supplied in both terms of the latter ; that is, 
the fraction must be multiplied by 3, giving, after proper can- 
cellation, as marked above, 210 for the required deficient tonus. 
Or the operation may be more simply performed by cancelling 
whilst transferring to the slate, as under : 
24 8*l»g 
— 9-3*8 
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No. 12 does not differ from the above, ex 
of the terms. 

18. Supply the denominator! 14. Supply the numerator in 
. 15 16-14-17 , 25-34-28 , 

in — = , and prove. — = , and prove. 

25-34-2JT F 1 16 16-H-17 v 

Here, as the (.'oi'ii^ijoinlin^ Km-ilis of the equivalent fractions 
have no common factor, no advantage would result from resolv- 
ing t.iicni into their prime factors. But, aa 17 and 34, and also 
14 and 28, admit of cancellation, and as the two 2s thence 
arising may be cancelled with 1(1, the complete fraction thus 
becomes ^, giving 93 \ for the deficient term. 

15. Supply the denominator I 16. Supply the numerator in 
■ 7 4-2-13 , 5*3-17 , 

,D -=5W a0d pr0Ve " ItTOT aDd Pr07e ' 

Here, as no factor is common to the equivalent fractions, and 
the pcvloot fraction admits of no cancellation, the problem can 
only be solved as in Example 1 of this Case, namely, by placing 
7 in both terms of the perfect fraction ; that is, by multiplying 
by 7 ; and then dividing by the factors 4-2-13, or their pro- 
duct, 104. ~ " 

Zs/i<riff-stive Questions. — How can both terms of the perfect 
fraction be multiplied by 7 ? How caa the other factors of 
the numerator on the left, and of the denominator on the right 
(4-2-1 ji), be removed, thus leaving 7 as sole numerator [or 
denominator] ? Wi!l this solve the questioi " 



17. Supply denominators 
each of the following pairs of 

equivalent fractions: — — - '— 

— 4rK5 
(solely by division of perfect 

fractions); —=^1 (di 



Supply the numerators 
each of the following pairs 
of equivalent fractions: 



- 15 



2(1 12 



and multiplication] ; 
(division and multiplication) 
— = -t (change mixed nuim 

ber to improper fraction, an' 
? te eighths.) Prove as b< 
fore." 

18* 



is-:; 
iU-7 

feet fraction) ; 



(solely by division of per- 
"(divMon 



anJ mult iplk'iitiou'i ; — — — _ 

* " 20—12 

(ilivii-ion and multiplication) ; 

— — i (change } to eighths, 

ani] mixed number to improper 
fraction.) Prove as before. 
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19, Supply the denominator j 
5 1-3-4-3-2 , 

- = , ami prove. 

11-4-7-5-3 y | 

Multiply by 5, and divide by 
21. Supply the denomina- 
tors 



504 5 



69 -16 . 
"644- 3 ' 
12 6-18*2 , 



3-6 . 350_9_-15, 
4-18' — 12-6' 



; . Prove each 

686 320 

as before. 

23. Change ,& of 10 of £ 
of | to an equivalent fraction, 
with 16 as denominator, by in> 
sjinction, and prove. 

25. Change V of T 3 r to an 
equivalent .fraction, with 56 ae 
denominator, by inspection, ami 

27.' Change,', atffi^-u 

an equivalent fraoii'.m, with 1 
as denominator, ascertaining 
the solu divisor by iiispcetii 
and prove. 

29. Change JflSl of Jf to 
an equivalent fraction, with 
a-iilcijiiiiiinator, ascertaining the 
sole divisor by inspection, and 

31. Change fintoan equiva- 
lent fraction, with -f r as de- 
nominator, and prove by again 
resolving it into a simple trac- 
tion of lowest denomination. 

; 1 into 



33. Chan 



I 



equivalent simple fractions, and 



20. Supply the numerator, 

11-4-7-6-8 , 

- = . , and prove. 

5 1-3-4-3-2 v 

3-4-6, or their product. Why ? 
22. Supply the numerators : 



iU4- : 



KJ. 



4 tiU -Hi 15 — 19 504 — 

9 . 6 -30-5 . 4*18 . 

5' 12~5*18-2' 7 — 3-6 ' 

12-6 , 6, __ 

350 — 9-15' 16 — 5' 5 — 
686 320 -„ , 

; _ = . i'rove eacn a. 3 

7 5 4 
before. 

24. Change *,* of ^ of | 
of J to an equivalent faction, 
with 16 as numerator, by in- 
spection, and prove. 

""). Change / T of -^ to an 
equivalent fraction, with 56 as 
numerator, by inspection, and 

28.' Change ^ of Jtfft to 

an equivalent, fraction, with 4 
as numerator, ascertaining the 
sole divisor by inspection, and 

30. Change J& of -^ to an 
equivalent fraction, with 4 as 
numerator, ascertaining the sole 
divisor by inspection, and prove. 

32. Change £ into iiii equiva- 
lent, fraction, with ■*£■ as nu- 
merator, and prove by again 
resolving it into a simple frac- 
tion of lowest denomination. 

34. Change £ and _ into 

equivalent simple fractions, and 
prove by again resolving the 
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prove by again resolving the 
first into a fraction whose de- 
nominator shall he ^, and the 
second into one whose denomi- 
nator shall he 5. 

35. Change _ and * into 



first into a fraction whose nu- 
merator shall be £, and the 
second into one whose nunie- 

• shall he 5. 

i. Change ?. and - into 
2 r 

cqisivaliint simple ihiciimis and 
prove by again resolving the 
first into a fraction whose nu- 
merator shall bo jj, and the 
hoi.uik! into one whose nume- 
rator shal 



equivalent simple fractions, 
prove by n^iin resolving tin; 
first into the denomination of 
jj, and the second into the de- 
nomination of 9ths. 

HT" A remarkable property of numbers is developed by the 
above examples, namely, that any number whatever may be 
expressed by a common friction, whose numerator (or whose 
denominator) shall consist of any specific J number, whether 
whole or fractional. 

11. — Addition and Subtraction of Common Fractions. 

Suggestive Questions. — Can numbers of different denomina- 
tions he added together or subtracted? See Oral Arithmetic, 
Chap. III., Sect. IV., p. 91. What previous operation is 
necessary ? 

Exercises for the Slate or Black-board. 

1. Find the sum and the difference of § and ^,. 

Arts, Sam | ; Diff. f. 

2. Find the sum of the five following fractions, and prove 

flic operation by subtracting from it the sum of the last four : 
T> f' i* A* tV Wllat fraction will be left? 

3. Add f, f\, y\, ^j, ^ r , and prove by subtracting the sum 
of the first four. 

4. Add 7?, 3 J, 9fV, 55-, and prove by subtracting the sum 
of the last three. [Change the fractional parts of these num- 
bers to the same denomination, add there, carrying what in- 
tegers they may contain to the given integers.] 

5. What is the sum and difference of -I and _i 

Am. Sum, $$U i Diff-, iHi- 

6. Add |, g, -f\, and f, and prove the operation by giving 
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these 4 fractions a decimal form, and changing their sum into 
a common fraction, which, of course, will be equivalent to the 
sum of the four common fractions. 

7. Add g, g, and ^ ¥ , and prove by the same process as in 
the last example. 

III. — Multiplication and Division of Common Fractions. 

[Sea Oral Arithmetic, Chap. III., Sect. V., p. 93.] 

Exercises for the Slate or Black-board. 

1. Multiply -& by 4, ■& by 7, ^ by 3, and ^ by 7, all by 
division ; or, which is the same thing, by cancelling what would 
otherwise be equal factors in both terms of the product. Prove 
the operations by performing them by multiplication, and bring- 
ing each fraction to its lowest denomination. 

2. Divide | by -£g, or, which is the same thing, change -£- 

into a simple fraction, or integer. Ans. 2. 

3. Divide £ by 4; #by§; J by J. 

K7* Kemarb, that in the above example, and in all other 

car-es of division where the mini era tors (or where the denomi- 
nator-;) are alike in the divisor and dividend, the quotient is 
formed by removing lite like term in the dividend, and putting 
the unlike term of the divisor in its place. Thus, £-~} = |; 
g-i-jj = ii." Why is this bo ? Perform the above example in 
tin: usual metlji.nl, and Set':. 

4. Divide ft by A£ ; £f by f f ; £-£ by $| ; f £ by if ; each 
at a glance. 

5. Divide § by $£, by cancelling what would otherwise be 
equal factors in the quotient. Solution. §-5-M=f Xif— 
|ry|=| ; or, omitting the superfluous steps, 57^=$. 

6. Divide ^ by f-f by inspection, first cancelling equal 
factors In the numerators, aud equal fa.elors in the denomina- 
tors. Why? Ans. £. 

7. Divide I f by I j ,& by ^ ; ^ by -& ; T W by 2 \ ; by 
eiLnecJiiiL' as in tiie preceding example. Prove by ro|it'odu.::ii;r 
Ihe dividend as in division of integers; that is, by considering 
the divisor and quotient as factors of the dividend. 

8. Change J of ft of £ of § of f of £, by cancellation, into 
a simple fraction, liy inspection, and prove by dividing the 
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result by each of these several factors except §, employing 
cancellation in the division wherever practicable. 

9. Multiply 6| by 4g ; 34^ by ; 27} by 8 ; 88| by ^. 

It is usual to change mixed nuin!,i.<t\s inln i ju j js-oj i<ji- i'rautiuiM 
before multiplying them. But, in some of these, as well as in 
many other cases, it will be found quite an easy, and much 
shorter, to multiply without any such change. For example, 



27 =4x6| 

31£=4§x6f 

But in division, where the divisor is a inised number, and the 
dividend is either a mixed number or an integer, it will be 
found most convenient to change both to the form of improper 
fractions. 

10. Divide 3| by 4§ ; also 16 by 5J ; and prove by mul- 
tiplication. 



In all treatises on arithmetic, the pupil is directed to bring 
fractions that are to be added or subtracted to a common de- 
nominator. But, when the fractions do not exceed two in 
number, these operations can IrequeniU- be performed much more 
rapidly and quite as correctly by bringing them to a common 
numerator, as will appear from the fuiilouin^ exemplifications 
and exercises : 

I. — Addition by a Common Numerator. 
JC.rciiip? [/kation for the Black-board. 

1. Find the sum of f and £. 

(*+*>=<*+*)-«■ 

Suggestive Questions.— 1. Compare the new numerator with 
the given denominators, and say what relation it bears to them. 
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Is it their sum, difference, product, or quotient ? The given 
i h mi motors remaining the same (1), would the new numerator 
In: (.he .sum of the given denominators, whatever might bo 1-lis.ir 
numbers '. '2. What relation does the new denominator boar 
to the ^iven denominators ; is it their aum, difference, product, 
or quotient ? Would it be so whatever were the numbers of 
the {jiven denominators? How, (hen, can any two fractious of 
different denominations be added by simple inspection if llieir 
numerators be 1 ? 

2. Add | and 1 by inspection ; that is, by using the sum 
and product of their denominators tor the sum of the two frac- 
tions, arid prove by addition in the old method. 

3. Add, in the same manner, 1 and j ; £-f- \ j \ + 1 ; -f -j- 
4 ; ^+^ ; and prove each by addition in the old method. 

Su.^xr.xf.uT: il'ii'.stimis. — If the sum of 1 seventh and 1 fifth 
be 12 thirty-fifths, what will be the sum of 4 sevenths and 4 
fifths ; that is, hew many times will the amount be greater 
than theother? How many times will the sum of 3 sevenths 
and 3 fifths be greater than the sum of 1 seventh and 1 fifth ? 
How, then, can you add two fractions by inspection, when their 
injuiil numerators arc greater than 1? 

4. Add, by inspection, -*- and |- [|-£-X4=f£], or, omitting 
superfluous figures [| + |=||]. 

6. Add \ and J by inspection, and prove by addition in the 
old method. 

6. Add and prove in the same manner, \ and ^ ; \ and 
fa ; | and £ ; 3 and | ; -^ and -^ ; $ and f^. 

Remark. — When both terms are unlike in the fractions to 
be added, a single glance will generally show whether it be 
easier to make the numerators or denominators common ; and, 
by iiavirig ;t ebeiei.', it wi!l very rarely be neee.^ary to ehan^e 
both fractions before thev are added. The numerators may lie 
altered as follows: (i+^-) = {.i' T -i-$), by multiplication ; + 
»1=(H-tW; (i+W = (-}l + tt> by division. In all these 
cases, it, will be perceived thai. it. is a more simple operation to 
change the numerators (ban the denominators. 

7. Add, by inspection, f and §, and prove by the old 
method. 

8. Add, by iospeel ion. ;', and f ; £ and -j* g ; | and J (chang- 
ing numerators to (!) ; jj and 2 , } ; and £ and £g. 
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II. — Subtraction by a Common Numerator. 

[Subtraction and Addition by this method differ in no respect, 
save that the difference, instead of the sum of the given de- 
nominators, constitutes the new numerator.] 

1. Find the difference of £ and J by inspection, and prove 
by the old method. 

2. Find the difference of $ and J ; £ and J ; ft and ft ; | 
and ft, as above, and prove. 

3. Find the difference of £ and |, f and ft, ft an d J, -* 
and $ , as above, and prove. 

4. Find the difference of £ and |, | and £, § and |f, £ and 
|, as above, and prove. 

I II. — Multiplication. 

Where the numerator of one factor is equal to the denominator 

of the other. 

Exemplification for the Black-ljoard. 

1. "What are the several products of * by ft, and T 6 3 by |, 
in their lowest denominations ? 

tX-rV=iS- &X|=tY 

Suggestive Questions. — Which of the numbers in the two 

jzivuii Hit! tors are retained in the pn.xjui.-1 ; the equal or the un- 
equal ? Do the unequal numbers retain their respective p I ;l i : u.-i. 
or are they reversed in the product ? 

2. Multiply $ by if by striking out the equal numbers, and 
prove by division. 

3. Multiply | by $ , | by ft, f by ft, ft by £|, by inspec- 
tion, and prove by division. 

When all the numbers in the two factors are unequal. 
Exemplification for the Black-board. 
1. Multiply £ by ft, % by ££, f by \, by inspection, and 
prove by division. 

Suggestive Questions. — How can ft be changed to a fraction 
with (i for a numerator ? How can ^ be changed to a fraction 
with a for a numerator ? How can £ be changed to a fraction 
with 3 for a denominator ? 
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2. Multiply /„ by £f, f- by $, | by f T ^ by J, by inspec- 
tion, and prove by division. 

IV. — Division. 
Where the two numerators or the two denominators are 

1. Divide, in the usual manner, % by §, and £ by -f. 
Suggestive Questions —Comparing the numbers in the given 

divisor and dividend of both problems with those of the quo- 
tients: which art re-moved, those that are equal, or those (bat 
are unequal ? Where is the remaining number of the divisor 
found in the quotient ? Ans. In the vacant place in the — . 

2. Divide £ by £ by inspection, and prove by iisultiplicaiicn 
by inspection. 

3. Divide f by f § by §, \% by tf, T V by ^, ft by J J, 
iS by ^ffi a H by inspection, and prove as above. 

Where all the given terms are unequal, 

1. Divide J; by §, :■ by j -*, ;' by ;;, by inspection, and prove 
by multiplication. 

Suggestive Questions.— How can i; be changed to an equiva- 
lent fraction, with 15 for a numerator ? How cue .',-? be dialed 
to an equivalent. (Vn.ct.ioii, with 7 for a denominator? How 
can § be changed to an equivalent fraction, with 5 for a nu- 
merator ? 

2. Divide ^ by T fl T , f by 2 8 r , f by ££, by inspection, and 
prove as above. 

3. Divide £ by $, f by g, | by gf, by inspection, and 

V. — Multiplication and Division by Addition or Subtraction. 
F.xr.n!p/.)Jkations for the Black-board. 
1. Multiply 32 by -f|. 



-If 32 were to be multiplied by fg 
(=1) instead of ^|, how much too large would the number be ? 
Ans. -fa too large. Then what portion of 32 must be sub- 
tracted to make the process correct? 

32X*|=32X±| {or I)— A; therefore, 
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32xV B = 2 or, omitting superfluous figures, 32x r i= 



. Multiply 54 by f|. -& of 54=7f ; therefore, 

54X«=54 
54X-A= 7£ 



54xi|=46f 



3. Multiply 7g by f 



7gX|=7f 
7fX|=l^ 

7|}X4=5££ or 6ft 

4. Multiply 24& by ■&. 

24^X^=12 T \ 

.'). Multiply caeh of the following numbers, niinidv, 216, 
:.Wo, 84, 125, G4, 286, 27, ^ 7|, & T >, severally by j4," l>y S*-, 
by 54. by i, by |, by t, by |, by +£, by 4$, by ft, by g,"by 
fi by -fi, by Jf. As the last liner (Uutors ace iin;jro]u.T ihu:- 
t ions, the process consists of addition. Why? Try the prob- 
lem, and see. Prove each of the above by multiplying in the 



Exemplifications for the. Black-board. 

6. Divide 42 by 5. 42x T =42-|-f of 42=48. 

7. Divide 37 by f. 37X-|=374-g of 37=47$. 

8. Divide 2f by f. 2*X|=24-H of 2A«2|f 

9. Divide 24 by J, 24X?=24-J o(' 24=20f. 

19 ... 
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10. Divide each of i he Jb'.l'jwinr; nuniliors, namely, 75, 254, 
SB, 51, '1$. 00. % 7^, Hi!, 40, and SIB, severally "by J, by jf, 
by «, by f, by f (|--i), by f, by ||, by ^ (i_^), by 
AdVffcM'J- SS.by SJ (**- ,'.,!, by aj (^+^), by^, 
and by &%-. Prove each by division by the old method. 

11. Perform problems from 1 to 10, immediately above, by 
inspection ; that is, omit all superfluous steps, as follows : 

No. I. 32X43=30- 

No. 3. 7fXt=5,V 

The above rapid and concise methods will furnish excellent 
exercise for the pupil, giving employment both to his thiukiug 
and active faculties. Some few of the conipoiation.s may l>e 
found more opcrosc than by the usual methods; but a little 
practice will enable the student at a glance to tell whioh will 
be the simplest mode, and to choose accordingly. 

Involution and Evolution of Common Fractions. 

1. What is a square? Sec Involution, T)ef. 2, p. 102. 
J7o,', vouch is | of J ? Is j 9 e , then, the square of | ? If a 
fraction, then, be squared by multiplying each of its terms by 
itself, how can ihc square rool oi' a fraction be found ? Ans. 
IJv dividing each of its. terms into equal iaciors, or find- 
ing the square root of each term. What, then, is the square 
root of T 9 5 ? 

2. What is a cube ? See Involution, Def. 4, p. 163. How 
much is j of j of \ ? Is §£, then, the cube of % ? How is a 
fraction involved to the third power, or cubed, then ? If a 
fraction, then, be involved to the third power, or cubed, by 
multiplying each of its terms twice by itself) how can the 
cube root of a fraction be found? Am. By dividing each 
of its terms into — — equal factors, or by finding the cube 
root of each term. What, then, is the cube root of \\ ? 

Tte.ma.rk.— Fractions should always be placed in their most 
simple I'oj'iu before a:tempt!ng to hud i heir roots; that is, com- 
pound fractions should be changed to simple ones, mixed num- 
bers to improper fractions, and every fraction should be in its 
lowest terms, as any other course would unnecessarily multiply 
figures. If either term has no exact- root, an approximation 
may be found by putting the common fraction in a decimal 
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3. Find the square root of each of the following fractions: 
i';> iu* tA> an<i prove by involution. 

4. Find the cube roots of ^ s °' a , y./j 4 /,-, Jt, and J4:}, and 
prove by involution. 

5. Find tho square roots of |- of ?J; also of f, of /-,-, and 
prove by involution. 

6. Find the cube root of £$£ £, tt S 2b> an< * ih an0 - prove by 
involution. 

Remark. — Sometimes the exact square or cube root of a 
common fraction, both of whose terms are surds, can be found 
by changing' their form. Thus, A/ T y g =,^/ 5 6 1 * 2 =|= £ ; and 

«/f=Vl=i- 1 

7. Find the exact .square root of r—, and the exact cube 
root of ^5, and prove by involution. « Ans. § and |> 

8. Find the exact square root of _£, and tho exact cube root 
of tNr 

Practical Exercises an Fractional Quantities. 

1. A tradesman, taking an account of stock, desired his 
clerk to ascertain the amount of the following remnants of 

calico : ->i yards, at OJ cents per yard : 2i yards, at 8^ cents ; 
5J yards, at 9 cents; and 2j yards, at 7\ cents. What was 
the amount? Am. &l'O0j-4. 

2. A lady bought 5£ yards of ootton. How much would 
remain after using 25 yards ? Arts. 3^. 

3. A merchant, owning ;; of a .ship, sold j of his share for 
$4500. What portion of the ship did he sell ? and what por- 
tion remained in his possession ? Ans. j| ; and £ lf . 

4. If | of | of a ship be worth 84500, what is £ of the 
vessel worth ? and what is the value of the whole ship at that 
rate? Ans. to the last, questirm, $02,000. 

5. The purchaser of the part of the vessel mentioned above, 
wishing to have the whole in lii.~ own hands, offered (lie Owners 
to lake the remainder of the ship at the same rate (that is, at 
84500 (or | of g). What would be the amount of this seeond 
purchase? ' Ans. 87o00. 

6. If 4 yards of cloth cost a certain sum, what portion of 
that sum will 1 yard cost ? If 1 yard cost I of the sum, what 
portion of it will 7 yards cost ? I5y wh.tt fraction, then, lnust 
the price of 4 yards be multiplied to ascertain (lie price of 7 
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yards ? Then, if 4 yards of cloth cost 9512, what will 7 yards 
of the same cloth cost? Of what cancellation is J of 12 sus- 
ceptible ? Caned, and ascertain the result by inspection. 

7. If 7 yards: of cloth cost a certain sum, what portion of 
that sum will 1 yard cost? What portion, then, will 4 yards 
cost? By what fraction, then, must the price of 7 yards nl' 
cloth be multiplied to ascertain the price of 4 yards ? If 7 
yards of cloth, then, cost $21, what will 4 yards cost ? Of 
what cancellation is j- of 21 susceptible? Cancel, and ascer- 
tain the result by inspection. 

IT" In the last two example?, 1 yard requires less (that is, 
costs less), than 4 or 7 yards, and is represented by .% or +. 
But. it frequency happens that 1 requires morh than a larger 
number, and consequently is represented by an improper frac- 
tion, as \ or \, as will plainly appear from the two following 
examples. As this inversion, as it is called by mathematicians, 
frequently occurs in computations of this nature, it is requisite 
that, pupils, when forming the factor fraction, should ask theitt- 
sdves li.ss or more? at least, until the subject has become very 
familiar to them. This question is inserted into a few of the 
examples that follow, to show how and where it should be 
iiihuilu'.'cil. Tiiu pui'll himself should introduce it into ail the 
others. 

8. If a piece of work can be finished in a certain number 
of days by 5 men, in what time can it be done by 1 man ? In 
less or moiik time ; that is, in -i or £ of the time ? If 1 man 
require : > times longer to finish it than 5 men, how much time 
will fj men require ? Less or more; that is, i or £ the time ? 
Wliat is £ of ^? By what fraction, then, must the time re- 
quired by ■"> men be multiplied to give the time required by 
b' men ? If, then, 5 men can do a piece of work in 1 days, 
in what time will 6 men perform it ? Ascertain the result 
by inspection, as follows : 

(| X 10)=8iday 8 . 

9. If 6 men can 
days, in what time ci 
If 1 man require <;- longer than G men, what time will be 
necessary for 5 men '! Less or more ? -J or $ ? What is £ of 
£? By what fraction, then, must the time required by (i men 
be multiplied to give the time required by it men ? If, then, 
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6 men can do a piece of work in 8$ days, in what time can 5 
men perform it ? Cancel, and ascertain tlic result hy inspec- 
tion, as follows: 

(1X^=2X5=10 days. 

10. If 8 men, in a certain time, eon make 24 rods of wall, 
how many men will be required for 18 rods in the same time ? 
Less or more? ».£ or |f. of 8 ? Cancel, and ascertain the 
result by inspection. 

11. If 4 lbs. of tea cost $2'50, what will be the cost of 24 
lbs. ? Less or more ? 

12. If 24 lbs. of tea cost 815, what will be the cost of 4 
lbs. I Less or more ? 

13. If 16 lbs. of sugar cost |1'28, what will 54 lbs. cost ? 

14. If 54 lbs. of sugar cost S4'ji2, what will 10 lbs. cost ? 

15. If 6 bushels of turnips cost ,«1'50, what will 33 bush- 
els cost ? 

16. If 33 bushels of turnips cost |8'25, what will 6 bushels 

17. How many men must be employed to finish a piece of 
work in 8 days, if 4 men can do it in 24 days ? 

18. If 12 men can finish a piece of work in 8 days, how 
many men will be able to finish it in 24 days ? 

19. If 4 men can do a piece of work in 24 days, in how 
many days can 12 men do it ? 

20. If 12 men can perform a piece of work in 8 days, in 
how many days can 4 men do it ? 

21. If 15 cords of wood cost $50, what would 27 cords of 
the same wood cost ? 

22. If 27 cords of wood cost $90, what would be the cost 
of 15 cords of the same wood ? 

23. If 60 bushels of potatoes can be exchanged for 25 
bushels of rye, how much rye can be had for iillO buJiuLs ui' 
potatoes ? 

24. If S3 J bushels of rye cat: be exchanged for — 1)0 bezels 
of potatoes, how much rye can be hud fur til) basheli of pota- 
toes? 

25. If 6 men can cut 24 acres of grain in 5 days, in how 
many days could I men have cut the same field? 

26. If 4 men take 7}, days to cut a certain field of grain, 
in what time could 6 men cut it ? 

19* 
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27. If 5 days bo required for 6 men to reap a certain field, 
bow many men eould reap it in T\ days ? 

28. If | of a bushel of grain cost $ T V , what will 18| 
bushels cost? Simplify the money term by performing the 
division indicated, and the other two terms by multiplying each 
by 5, and dividing by 4. Why ? 

29. If 18| bushels of grain cost $17£, how much will ± of 
a bushel cost ? Simplify as above. 

30. Bought 5000 planks, of 15 foet long, 1 foot wide, and 
2-J indies thick. To how many planks of 12| feet long, 1 foot 
wide, and 1| inches thick, arc they equivalent? Make the 
fractional quantities disappear, by quadrupling the length and 
thickness of the planks. Why ? 

31. A carpenter exchanged 8571f planks, each 12J feet 
long, 1 loot wide, nti-:l 1 'j inches Ihiek, lor some that were 15 
loci lung, "1 foot wide, and 2^ inches thick. How many ought 

32. If 8 men, in a certain time, make 24 rods of wall, how 
many men will be required to build 18 rods in the same time ? 
Less" or moub ? ££■ or ^ of 8 ? Again ; if 8 men can make 
the 18 rods in 6 days, how many men can make it in 3 days ? 

' Less or more ? ■§■ or f ? Now, if a change in the h-nulk of 
wall requires -IS the number of men, and the change of time 
% the number, what are the fuctors of both changes, as in the 
following statement ? 

If 8 men can build 24 rods of wall in 6 days, how many 
men can build L* rods in '•> days ? Resolve into primes, and 
cancel as follows : 

*•*■« 2-3-3" 2-3 

(8 X — X -)=12men. 
1 24 if 

g-2-2-3 3 

IT_7* Observe here that the number of men depends upon two 
circ'Liu.-iatn-eS, — the number of rods, and the number of da vs. 

33. If 12 men can build 18 rods of wall in 3 days, >?hat 
number of rods can be built by 8 men in 6 days ? Resolve 
and cancel. The number of rods will be affected by what 
fraction ? To know which term is numerator, ask, for each 
fraction, more or less rods ? 
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(18xAXf)=4X6=24rods. 

iET* Look at the statement within parentheses, and say 
whether the fractions could not as easily be cancelled beftire 
writing them, so tiiat the computation could be readily per- 
formed by Inspection merely. Thus, 

(18xlx2)=24 rods, as before. 

34. If 18 rods of wall can be built by 12 men in S days, 
ia -what time can 8 men build 24 rods ? 

35. If 24 rods of wall can be built by 8 men in 6 days, 
how many rods can be built by 12 men in 3 days ? 

36. If 6 men build a wall 20 feet long, 6 feet high, and 4 

feet thick, in 1(3 days', in hmo many days wi;l 24 men build one 
200 feet long, 8 feet high, and 6 feet thick ? The number of 
days is modified by the number of men, and by the length, the 
beiuhl: iiiid (be thickness of the wall. Cancel the four frac- 
tions mentally !:>■..■ love wriiiiiff them, and place them together in 
the form of a simple fraction, the better to bring them under 
the eye. 



By inspection, f 16X-* Jt> *^'jJ)= SO days, the compound ftac- 
V £• 1 '3*2/ tion being equal to 5. 

37. If a wall 200 feet long, 8 feet higb, and 6 feet thick, 

can be buili. by 24 men in SU days, how many men will build 
one 20 (bet !oi;;_\ l) ice; hi _ih, and 4 foot, thick, in 10 days? By 
cancelling before writing, we have 



Here the factors 3'2*5 balance the divisors 3"10, leaving 4 
as divisor to the 24=6. 

38. If 24 men can build a wall 200 feet long, 8 foet high, 
and 6 feet thick, in HO days, in lehat time will 6 men build one 
20 feet long, foci higb, and 4 feet thick ? 

39. If 6 men can build a wall 20 feet long, 6 feet high, and 
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4 feet thick, in 16 days, how many men will be necessary to 
Wild erne 200 I'cet long, t feet hi^li. and G feet thick, in 80 days? 

40. If 60 bushels of oats serve for 15 horses lor 16 days, 
how long will 24 bushels last 8 horses at the same rate? Can- 
cel whilst writing the fraction, and ascertain the result by 
inspection. 

41. If 24 bushels of oats serve for 8 horses for 12 days, 
how many bushels will be wanted for 15 horses for 16 days at 
the same rate ? By inspection, after cancelling. 

42. If 8 horses cat 24 bushels of oats in 12 days, how 
inaiif horses may be fed on 00 bushels for 10 days at the same 
rate ? 

43. If 15 horses require 00 bushels of oats lor 10 days, 
how many horses can be fed on 24 bushels for 12 days at the 

44. If the interest on $100 for 12 months be $6, what will 
be the interest of 8250 for 8 months ? 

45. If the interest of |250 for 8 months be 810, what will 
be the interest of $100 for 12 months? 

46. What principal (or sum lent at interest) will gain $10 
in 8 months, if $100 gain $6 in 12 months ? 

47. The sum of 8260 was' put at. interest, until it bad gained 
$10, at the rate of 86 interest for every $100 for 12 months. 
How long was the $250 lent ? 

48. I? $100 gain $6 interest in 12 months, how much will 
$356 gain in 4 months? 

49. If §6 be the interest of $100 for 12 months, in what 
time will ;-:'6G gain $712. 

50. What principal will gain $712 in 4 months, if 30 bo 
the interest for 12 months for $100 ? 

51. What will be the interest of $100 for 12 months, if $356 
gain 87'12 in 4 months? 

52. What will be the interest of $450 for 24 days, if $100 
gain $6 in one year ? 

E7* In calculating interest, fur days, it is customary to con- 
sider the year as 360 days, and the months as 30 days each, 
unless the months are designated. 

53. If the interest of $450 for 24 days be $1'80, what will 
be the interest of 8100 for one year? 

54. Nine merchants associated to build a steamboat, for 
which they advanced equal sums of money. After a while, 
one of the partners purchased the shares of 6 of the others ; 
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bar, altei-wards, bcin_f pre-sed ier money, .sold to a friend onc- 
fiftli of his entire right. What share of the boat did he retain? 
what share did he sell ? and what would be the dividend lor 
the last purchaser, if the boat cleared $45,000. Am. §7000. 



Section II. — Determinate Fractvms, or Compound '\t/:m?i(.ra. 

The different methods of increasing and decreasing integers 
as well as decimal and common fractions, have now, it is be- 
lieved, been sufficiently exemplified. A class of numbers, 

however, remains to be noticed, called by some writers Deter- 
minate Fractions, from the circumstance of being li-mited 
incumber and variety of expression, while olher fractions are 
unlimited in both. But, by most arithmeticians, this class is 
eal led, rather inappropriately, (J-.m [>.jlmi K umbers. These 
relate chiefly to the division and subdivision of weights and 
measures, coins, and time. The total want of uniformity in 
liiisrij divisions makes them exceedingly complex and perplex- 
ing. Old habits, unconnected in their origin, have introduced 
such a variety, that Tables of theso subdivisions have become 
absolutely necessary. Strictly speaking, these tables are defi- 
nitions. They will be found below ; and, a knowledge of tlem 
being essential to the business of life, they should be thoroughly 
committed to memory. 

In France, during the first revolution, a system of weights 
and measures was established on the decimal scale, which was, 
of course, exceedingly simple and intelligible ; and the govern- 
ment of Great Britain is at present engaged in a similar 
undertaking. The coins of the United Slates have also been 
arranged on this scale. But we have not derived all the ad- 
vantages wo might from this simple system, owing to the 
tenacity with whioli iln; people have clung to their old habits 
of reckoning by pounds, shillings, and pence, — denominations 
sufficiently perplexing anywhere, 1ml. particularly in (lie United 
States, as they are no! exactly it: prevail li ed by the coins, and 
as the same denominations possess a different, value in the 
different states. This inconvenience would probably have dis- 
appeared long ago, but for the foreign coins which mingle in 
our circulation. Many attempts have been made in Congress 
to simplify the system of weights and measures, but hitherto 
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without effect. Such an enterprise, indeed, duos not properly 
belong to an individual nation. To be effectual and thorough, 
it should be executed by a commission representing all the 
commercial powers. The movement now making in Great 
Britain, it is to be hoped, will be followed up by a general con- 
gress of scientific men, for the establishment of a system 
'«.'i";>U>;i]Bive with the field of trade. Meanwhile our youth 
must bo content to waste their time and burden their memory 
with these unconnected mid unphilosophical divisions of (liu 
unit of length and capacity. 

TABLES OF COIN, WEIGHT, AND MEASURE. 

I. Coin. 

1. Federal Money. 

10 mills (marked m.) make . 1 cent. c. 

10 cents 1 dimo. d. 

10 dimes 1 dollar. $. 

10 dollars 1 eagle, e. 

m c d $ e 

10= 1 
100= 10= 1 



;.!, F.nglkh or SU-.rli us Mn/n'ij. 

4 farthings {$.) make . . 1 penny, d. 

VI pence 1 shilling, s. 

20 shii.ings 1 pound. £. 



960=240=20=1. 
[£7* Farthings (fourthings) are often written as fractions of 
a penny. Thus, 1 farthing is written J ; 2 as J ; and 3 as j, 

3. Provincial Curre-ncies. 
While the United States were British colonies, their cur- 
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rency, like that of the mother country, was sterling, Rich 
culony issued its own money in bills of the dene in ina I ion o!" 
pounds, shillings, and prnt-e. During the revolutionary war, 
these bills depreciated, and in different degrees in the different 
colonies, so that a pound or shilling no longer had the same 
value throughout the land. The fcdoral currency of dollars 
and cents was udopted soon after the peace. But the people 
still cling to their old habits of expressing prices iu 'pounds, 
shillings, and pence ; and, as the value of these still differs in. 
dill'i:n>[it. pla.ees, it is proper that the student should understand 
the method of changing a sum of money from one currency 
into another. This is best done by means of the dollar, which 
serves as a universal measure, being the uniform standard of 

' Tlie relative value of the dollar, and of the pound, and its 
subdivisions in the Provincial currencies, is as follows : 



a. In English, or Sterling Money. 
£l=20s.=240<Z. $1=4*. Gd.=5id.; therefore, 

b. In Canada, Nova Scotia, and New Brunswkk. 

£1=20*. $1=5*.; therefore, 

£l=SS 5 °-=«. 
$1=£^=J. 

c. In New England, Kentucky, and Tennessee. 
£1=20*. $1=6*.; therefore, 

$1 * ; ft' ill ' 

d. In New York, North Carolina, and, except Vermont, all the 

States added to the Union since 1786. 
£1=20*. $1=8*.; therefore, 

-ei=8Y=f- 
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e. In Pennsylvania, New Jersey, Delaware, and Maryland, 

j£l=20s.=240rf. $1=7*. Gd.=90d. ; therefore, 

£l=$V tt =S. 

tl=££fc=g. 

/. In South Carolina and Georgia. 
£l=20s.=240d. $l=4s. 8d.=bGd.; therefore, 

II. Weight. 

1. Troy Weight. 

For weighing gold, silver, jewels, liquors, fyc. 

24 grains (gr.) make . . 1 pennyweight, dwt. 

20 pennyweights ... 1 ounce. . . oz. 

12 ounces 1 pound. . . lb. 

24= 1 oz. 
480= 20= 1 lb. 
5760=240=12=1. 

2. Avoird.u.jKiix Weight. 

For weighing hay, grain, groceries, and all coarse articles. 

16 drams {dr.) make 1 ounce. . . . oz. 

16 ounces 1 pound. ... lb. 

25 pounds 1 quarter. , . . qr. 

4 quarters ..... 1 hundredweight. cwt. 

20 hundredweight ... 1 ton T. 

dr. oz. 



6400= 400= 25= 1 cwt 

25600= 1600= 100= 4= 1 T. 

512000=32000=2000=80=20=1. 

Formerly 28 pounds wore reckoned to the quarter, 112 

po'iiuls to the hundredweight, and 2240 pounds to the ton. 

But this practice is fast becoming obsolete. 
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3. Apothecaries' Weight. 
Used for mixing, but not for selling, medicines. 

20 grains (gr.) make 1 scruple. 9 

3 scruples 1 dram. 3 

8 drams 1 ounce, g 

12 ounces 1 pound. ft 

20= 1 3 
60= 3= 1 g 



5760= 



: 24= 8= 1 ft 

" " =12=1 



175 ounces Troy are equal to 192 oz. Avoirdupois ; 1 lb. 
Troy to 5760 gr. ; and 1 lb. Avoirdupois to 7000 grains. The 

?>und and ounce in Apothecaries' weight are the same as in 
roy weight; the only difference is in their divisions and sub- 
divisions. 

HI. Measures oe Capacity. 

1. Dry Measure. 

For dry wares, as grain, seeds, fruit, roots, sugar, salt, coal, 



lime, fyc. 



2 pints (pt$.) make 
4 quarts .... 
2 gallons . ' . . . 
4 pecks .... 



8 bushels . 
5 quarters 
2 weys 
The last three 
United States. 



1 quart. . 


. qt. 


1 gallon. . 


■ gal 


1 peck. 


. pk. 


1 bushel. . 


. bu. 


1 chaldron. , 


. ch. 


1 quarter. . 


. qr. 


1 wey, load, oi 


ton. wey 






bardly, if at a 


., used in 



1 pk. 



■Lf 



; I:io=i>060=640=320=80-=10=1. 
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2. Wine Measure. 



For spirits, wi 

4 gills (gi.) make 
2 pints . 
4 quarts 
31 J gallons 

4:>. ^iiHoiis 
63 gallons 

S4 gal!,--- 



qt 



2 pipe;; . 



1 quart 
1 gallon 
1 barrel 

1 hogshe; 
1 punches 
1 pipe, oi 



pt. 

'1*- 



d . hhd. 

butt. p. or 1 



32= 8= 4= 1 bar. 
1008= 252= 126= 314=1 tier. 
1344= 336= 168= 42 =1|=1 bid. 
2016= 504= 252= 63 =2 =li=l pun. 

26**=-- 672= :.-!3G= 84 =2§=2 =14=1 p, 
4032=100*= 504=126 =4 =3 =2 =1£=1 
8064=2016=1008=252 =8 =6 =4 =3 =2= 

3. ^ife or Beer Measure. 
For ate, beer, and milk. 

2 pints (pt.) make 1 quart. . . qt. 

4 quarts .... 1 gallon. . . gal. 

36 gallons .... 1 barrel. . . bar. 

54 gallons .... 1 hogshead. . hhd. 

2= 1 ' gal. 

8= 4= 1 bar. 
288=144=36=1 hhd. 
432=216=54=11=1. 

The dry gallon contains 268^ cubic inches ; the wine g; 
231 cubic inches ; and the beer gallon 282 cubic inches. 
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IV. Mbasubes of Length. 



2^ inches (in.) make 

4 quarters 
3 quarters 

5 quarters 

6 quarters 



1 nail. . . na. 
1 quarter. . qr. 
1 yard. . . yd. 
1 ell Elemish. El. e. 
1 ell English. E. o. 
1 ell French. Fr. e. 



3= 



yd- 

36 =16=4=1 

27 =12=3=1 Fl. e. 

45 =20=5=1 E. e. 

54 =24=6=1 Fr. e. 

2. Long Measure. 
For length or distance. 

3 barley-corns (b. c.) make 1 inch in. 

2 inches 1 foot. .... ft. 

8 feet 1 yard yd. 

\ yards, or 16J feet . . 1 rod, perch, or pole. rd. 

rods 1 furlong . . . fur. 

furlougs 1 mile m. 

miles 1 league. ... 1. 

J miles 1 degree. . deg. or °. 



23760= 7920= f;ti!l= 220= 40= 1 m. 

190080= 63300= (528(1= 17(5(1= 320= 8= 1 1. 

570240= 190080= l')H4()= 5280= 9(50= 21= 3 = 1 deg. 
13210560=44(i3520---3i5G l Jlii.i=l.ii3ii)=2221[t=.jJii^i) , Ji-=C:; , .;--l. 

The point, the Ihie, (he hand, aud the fathom, also belong to 
this measure. Six points make 1 line; 12 lines 1 inch, used 
in measuring the length of pendulums for clocks, and other 
small measurements. The hand is 4 inches, and is used fur 
measuring the height of horses. The fathom is 6 feet, used 
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isure of Surface. 



For land or squ 

1-1-1 square inches (sq. in.) \ 

[12-12,thatis,12in.long Si square foot. . . . sq.ft. 
and 12 broad] make ) 

9 smiim; feet ' =3*3, 3 i , , , 

lo-J.nd3braid] jlKf.mj.rd.. . . q.jd. 

110'. -una re yards . . . 1 square rod, perch, or pole. sq. rd. 

40 square rods ... 1 rood. , . . . R. 

4 roods, or 160 sq. rods, 1 acre a. 

640 acres 1 square mile. . . sq. m. 



144= 



1- ft. 



Bq. yd. 



39204= 272J= 301= 1 K. 
1568160=10890 =1210 « 40=1 
6272640=43560 =4840 =160=4= 



By this measure, land, and husbandman's and gardener's 
work are measured ; also the work of artificers, sueh as boards, 
glass, pavements, wainscoting, flooring, and every thing that 
has the two dimensions of length and breadth. Land is usually 
measured by Center's chain, which is four rods in length, and 
is divided into 100 equal parts, called links. 

Pupils are sometimes at a loss to understand why there are 
nine square feet in a square yard, and 144 square jnohc* in a 
square foot. The following figures will make the matter plain : 

No. 1. 
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No. 2. 



I □ i , 

i i 



No. 1 represents a square yard ; that is, each of its four 
sides is one yard in length. Each of the sides are divided 
into three parts, representing feet, by lines running across the 
figure, which is thus divided into nine equal surfaces, cadi 
representing one square foot. Now, if we take the whole 
length, 3 feet, and one foot in breadth, we shall have 3x1=3 
isqiiiire font. Taking 2 feet broad, and 3 feet long, we have 
2x3=6 square feet. And, taking the whole figure, we have 
3x^=9 square feet. By using ;i siinilnr pruco.-B in No. 2, it 
will appear that there are 144 square inches in one square 
foot The figures also ilislmdU show why ii square feet are 
only J of 3 feet square ; and 12 square indies r ', of 12 inehcrf 
square. 

VI. Measueb of Solidity. 
For solid or cubic Measures. 
1T28 cubic inches (c. L)=12xl2xl2, 1 

that is, 12 long, 12 broad, arid > 1 cubic foot. . 0. f. 
12 deep, make 1 

27 cubic feet=3x3X3 . . 
40 cubic feet of round timber, < 

50 of square timber, 
42 cubic feet of shipping . . 

16 cubic feet 

8 cord feet, or 128 cubic feet 
20* 



1 cubic yard. e. yd. 
1 ton. . . . T. 
1 ton. . . . T. 
1 cord foot. c. ft. 
1 cord of wood. c. 



, y Google 



231 



written miTumwm. 



[chap. m. 
ind 4 feet high, 



A pile of wood 8 feet long, 4 feet wide. ; 

contains just one cord, since 8x4X4=128. 

By this measure, tirewood, l.iinlnu', sitonc, and other articles 

wliinK iisive (ht (liiimiisioiis of length, breadth, and thickness, 

and arc of regular form, are measured. 

It has been shown that a square yard, or yard of surface, by 
having two dimensions, contains 8x3 
=9 square feet. In like manner, a 
ubw, or solid yard, having three 
dimensions, contains 3x^X3=27 
cubic feet, as will evidently appear 
from an inspection of the figure. The 
difference between a cube of 3 feet 
md 3 cubic feet, will also be appar- 
ent, the one being only £ of the 
other. 

VII. Measure of Circular Motion. 

60 seconds (") make I minute. . . ('). 

60 minutes 1 degree. . . °. 

30 degrees 1 sign. . . S. 

12 signs, or 360° ... 1 circumference. 0. 





y 


y S 


y 


' s y 




y 
y 


y y 


s 


y 






a 










y 











3600= 60= 1 8. 
108000= 1800= 30= 1 C. 
1296000=21600= 360=12=1. 

This measure is used for estimating latitude and longitude, 
and also in measuring the motions of the heavenly bodies. 
Every circle, whether great or small, is supposed to be divided 
into 360 equal parts, called degrees. A degree of a great cir- 
cle of the earth contains 60 geographical miles, equal to 69 J 
statute miles. 

VHI. Measure op Time. 

60 seconds (sec.) make 1 minute. . min. 

60 minutes I hour. . hi. 

24 hours 1 day. . . day. 

7 days 1 week. . . wk. 
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60= 1 ' hr. 
3600= 60= 1 day. 

86100= 1440= 24=1 wk. 
604800=100 80=168=7=1. 

Four weeks are sometimes called a month. In computing 
interest, 30 days are considered a month, when no particular 
ones are named. The calendar months are 12 in number. 
Their length is aa follows : 

July .... 31 
August 



January 
February 
March . 


. 31 
. 28 
. 31 


J«X ' 


. 30 
. 31 

. 30 



October 
November 
December . . 31 

When the hundreds of any centennial year, and when the 
tens mid units of iiny other year, are divisible by 4, every such 
year is called leap-year, and then February has 29 days. The 
number of days in each calendar month will be more easily 
remembered by committing .to memory the following lines : 

Thirty days hath September, 
April, June, and November ; 
February hath twenty-eight alone ; 
All the rest have thirty-one ; 
Except in leap-year, when, in fine, 
February's days arc twenty-nine. 

The solar, or true year, consists of 305 days, 5 hours, 48 
minutes, and 48 seconds. Tbc Julian year consists of 365 
days and 6 hours. The calendar year consists of 365 days for 
three successive years; every fourth year, which is called 
bissextile, or leap-year, having IJOii. Tim calendar year is 
thus adjuslcd to the Julian year, liy the omission of the odd 
day of the first year of the ccukiry (which would always be 
leap-year) for three out of four centuries, the ea.lfi.ndar year is 
so nearly adjusted to the true, or solar year, that the only cor- 
rection it will require will be the suppression of a day and a 
half in five thousand years. 
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X. Books. 


A sheet folded i 


i 2 leaves 


is called a folio. 




4 . . 












12 . . 












24 . . 






X. 


Miscellaneous. 


12 things 




make 1 dozen . , . doz. 


12 dozen 






12 gross 
20 things 
24 sheets o 




1 great cross. 




1 score 


' paper 


. . 1 quire. 


20 quires (19 good, '. 


broken) 1 ream. [or salmon. 


200 pounds 




. . 1 barrel of pork, beef, shad, 


196 pounds 




. . 1 barrel of floor. 


30 pounds 




. . 1 barrel of anchovies. 


1 12 pounds 




. . 1 barrel of raisins. 


:'.-~:'.i jifiuiidd 




. ■ 1 barrel of soap. 


7 A pounds 
11 pounds 




. . 1 gallon of train oil. 




. ■ 1 gallon of» molasses. 


14 pounds 




. . 1 stone of iron or wood. 


8 pounds 




. . 1 stone of meat. 


28 pounds 




. . . Itod. 


56 pounds 




. . . 1 firkin of butter. 


94 pounds 




1 firkin of soap, 


112 pounds 




. . . 1 quintal of fish. 


30 gallons 




. . . 1 barrel of fish. 


:ji.i-l jiuunil.-; 




. . . 1 sack. 


191 cwt. . 
32 gallons 




. . 1 fother of lead. 




. . 1 barrel of cider. 


8 bushels of salt 


. . 1 hhd. at sea. 


ih bushels of salt 


. . 1 hhd. on shore. 



Specimen of the -nude of'/ws/iimuif; Ihe • ■■h.t.-xw, after they have 
recited a table. — 1. How many mills make a cent? How many 
cents make a dollar? How many mills in a dollar, then? 
How many dollars make an eagle ? How many mills in an 
eagle, then ? How many cents in an eagle ? 2. How many 
farthings in a penny ? How many pence in a shilling ? Then 
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how many farthings in a shiliiiif! I Hew many shillings iu a 
pound ? How many farthings in a pound ? How many [.■■.■ 1 n ■ <; 
in a pound? 3. How many grains in a pennyweight ? How 
many pennyweights in an ounce? Then how many grains in 
an ounce ? and so on throughout the tables, till they are 
thoroughly committed to memory. 

a. Change of Form. 

[It has already heen shown, when treating of Common Frac- 
tious, p. 103, 4, that it is sometimes extremely convenient to 
change their form, without altering their value, and that this is 
effected by multiplying or by dividing both terms by the same 
number. Such a change of form is equally convenient and 
necessary in the ease of Determinate Fractions, and it is 
effected in precisely the same manner. This we shall readily 
perceive if we only not.lue Unit the sole difference between them 
is, that the denominations of the one are limited in number, and 
expressed in words or signs, while those of the other are un- 
limited in number, and expressed by figures written v./tdir 
them. Thus, if a pound sterling is considered the unit, 5 shil- 
lings is the same thing as 2 V If we wish to change the sum 
into pence, by multiplying by 12 (the number of pence in a 
shilling), we have 60 pence, or £fc. Here the intimate con- 
nection of determinate with common fractions is too evident to 
escape notice. By multiplying the denominator (shillings) by 
12, it is changed to pence, reducing the value of the duteruti- 
nai.e fraction twelve fold, just as, by multiplying the denomi- 
nator of the common Fraction, ■.;;■,-, by 12, we change it to a-J^-, 
reducing its value twelve fold. And as, by multiplying liu: 
numerator in both fractions by 12, we increase their value 
twelve ibid, it ia evident that "by niulti|.!yiiiy both terms in 
either fraction by the same number, the value of the line: km 



Again : if a bushel be considered the unit, 8 quarts is the 
same as 3 ^-. If we wish to change the quarts to gallons, divid- 
ing both terms by 4 (the number of quarts in a gallon), the 8 
quarts become 2 gallons, and the common fraction becomes ~. 
In neither ease is there the slightest change of value. For, by 
dividing the denominator of the determinate fraction by 4, the 
quarts are changed into gallons, thus enhancing the fnuiinn 
four fold ; and by dividing the numerator by 4, thus d/-//ti/ti*'t- 
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ing (.lie fraction (bur fold, the one cflect completely counter- 
b dilutes the other, and leaves the value of the fraction 
unchanged. 

It is evident, then, whether these numbers be considered as 
fractions or as compound numbers, that, when we wish to 
change their form from one of a greater to one of a less value, 
it must he performed by multiplication ; because the greater 
number of less value will be equivalent to the less number of 
greater value. And, on the contrary, when we wish to change 
their form from a denomination of less value to one of gradrr, 
it must be perfumed by division, siuoo the smaller number of 
greater value will be equivalent to the greater number of less 
value. Thus, to change 4 pounds to shillings, the 4 must be 
multiplied by 20 (die number of shillings iit a pound), since HU 
shillings— 4 pounds. And, to change 80 shillings into pounds, 
the 80 must be divided by 20, since 4 pounds=80 shillings. 
Hence, also, it results that questions of this sort may be proved 
by i-banging the number back to its original denomination.] 

\£y federal money being arranged on the decimal scale, no 
other operation is necessary, in changing a number from one 
denominatiozi to another, than a mere change of the separatrii. 
Thus, to change 5 eagles through all the inferior denominations, 



5-50'=.500'=5000-=50 ,U0O'=5000'0=50O< 00=50' 000=5'0000 
Exemplification for the Black-board. 
1. Change £3 5s. Gd. 3y. to farthings. 



2880+2404-24+3=3147 farthings. 

Suggestive Questions. — How many farthings in one pound ? 
Why. tliuti. arc I lie three pounds multiplied by 960 > Of what 
denomination, then, is the 2880 ? How many farthings in one 
shilling ? Why, then, are the ns. multiplied by 48 ? Of what 
denomination, then, is 240 i How many farthings in one pen- 
ny ? Why, then, are the pence multiplied by 4 ? Of what 
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denomination, then, is 24 ? Of what don orai nation is the 3 ? 
Of what denomination, then, are all the four numbers ? How 
many farthings, then, in all? 

2. Change 3147 farthings to pounds, shillings, and pence. 

Farthings, 3147(960 Divisor. 
Divisor, 48)267 £3 5s. Qd. 3g. total quotient. 
Divisor, 4)27 
8 

Suggestive Questions.— How many farthings make one 
pound? Why, then, arc the whole number of lail kings divided 
by 960 ? What is the quotient of 3147 divided by 960 ? Of 
what denomination, then, is the 3? Of what denomination is 
the remainder, 267? How many farthings make one shilling'!' 
What is the quotient of 267 by 48 ? Of what denomination, 
then, is the 5 ? Of what denomination is the remainder, 27 ? 
Why divided by 4 ? Of what denomination, then, is the quo- 
tient, ? Of what denomination is the remainder, 3 ? What, 
then, do 3147 farthings amount to in pounds, shillings, and 
pence? 

3. How many grains in 24 lb. 3 ox. 15 dwt. of silver ? 

lb. ox. dwt. 

24 3 15 

5760 480 24 



138240+1440+360=140040 grains. 

Suggestive Questions. — How many grains of silver in a 
pound ? In an ounce ? In a pennyweight ? Why, then, are 
the pounds?, ounees, and pennyweights, severally multiplied by 
these numbers?. Of what denomination, then, are the three 
products ? 

4. How many pounds, &c, in 140040 grains of silver ? 



Suggestive Questions. — Why are the grains of silver divided 
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by 5760 ? What is the quotient ? Of what denomination ! 
What is the remainder ? Why divided by 480 ? Why is the 
remainder of that division divided by 24 ? 

5. Change £% to the fraction of a penny. 

|X240=ifst 

6. Change the same sum, namely, £|-, to pence. 

| X240=if2.=53£ pence, 
or (as 240=8x80} 3xf X80=HP-=53|, as before. 

7. Change ±fa pence to the fraction of a pound. 

d.*-|a^240=| i £. 

Change the same sum, namely, 53| pence, to the fraction 
jound. 

53J=^H-240=||g=g; 

or, by inspection, omitting superfluous steps, 

9. Change 1 of £ of a cwt. to the fraction of a pound, 

10. What part of $ of a cwt. is 151bs. ? 

i5-5-ioo=AV-f-8=A=i; «^L =i . 

jItw. £ of % of 100 lbs. or a cwt. 

11. Change <£| gs. |i. to the fraction of a penny. 
Changing to least common denominator, 

240 12 



■ u +Vo ll +|g= 1 W i = a i 
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Suggestive Questions. — Why are the given numbers changed 
to least common denominator ? Ans. Because they are to be 
— . Why are the pounds multiplied by 240, and the shillings 
by 12 ? Of what denomination, then, are the products ? 

12. Change &§&d. to fractions of pounds, shillings and 

5 )953 
1 2)190% 

15s. lgflA , or 

13. Change 'is. to the fraction of a pound, and then back 
to shillings. 

s. £ 

3-f20= E 3 o x20=3s. 

14. Change £i 15s. iW. to the fraction of a pound. 



960+180 4-9=1149 X-W^^^V- 

15. Change £ 3 B B ir to determinate fractions ; that is, to 
pounds, shillings, and pence. [This is nothing more than to 
get rid of the common fraction by performing the divi-kn 
indicated.] 

S0)383(£4 15*. U. 
Change 63 rem'r. to shillings, 20x63 

1260 
Change 60 rem. to pence, 12x60 

720 

16. Change 15s. to the decimal of a pound. 

^=X0'75. 

17. Change £0'75 to a determinate fraction, 

21 
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£'75x20=15s. 

18. Change 12s. fid. Zq. to the decimal of a pound. 

12 6 3 
48 4 



576+24+ 3=f3$=£0'628125. 

19. Change £f>628125 to determinate fractions. 

£0<628125 
20 



*. 12'5«2500 



q. 8'00 

Suggestive Questions. — Does the given number amount to 
more or less than a pound ? Why is it multiplied by 20 ? 
How many shillings are there in the product ? How much 
remainder? Ans. 5625 tens of thousandths of a shilling. 
Why are the ciphers neglected? Why is the remainder mul- 
tiplied by 12 ? What is the integer in the product ? What 
is its denomination ? Why is the remainder multiplied by 4 ? 
What is the denomination of the product ? What, then, is the 

Ik.'iiark. — A more concise method has been devised oi' 
changing shillings, pence, and ikribiuiin, to the decimal of a 
pound, and of changing decimals of a pound to Jullin^, 
penoo, and farthings, sufficiently correct for all practical pur- 
poscj, which is called finding the decimal of shillings, p'.-acf, 
and fartkings, by inspection. It will be readily understood by 
the aid of the following questions : What part of a pound is 
two shillings ? Is every 2s. -fa or '1 of a pound, then ? If 
any number of shillings be divided by 2, then, will the quo- 
tient be the number oi' /m/./ts of a pound ? What is (he only 
possible remainder when a number is divided by 2 ? What is 
the half of a tenth ? Ans. 5 — . What decimal of a pound, 
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then, is 1 shilling ? Fill up the blanks, then, i 
that follow : 

fihi[liTL«H. Decimals of a pound. 



&c. &o. 

So mneh for shillings. And now as to pence and farthings. 
How many farthings in a pound ? What part of a pound, 
thin, is a iiirthin^ ? Which is the larger portion of any thing, 
i or i * via or to'(F!i * Must the number, then, representing 
a given number of farthings be increased or diminished, ii' 
they are considered as lOOOths of a pound in place of 960ths ? 
What part of 960 added to itself will make 1000 ? {^) What 
part of a given number of farthings, then, when added to tho 
number, will reduce its value from 9B0ths to lOOOths of a 
pound ? On this principle, what part of a pound will 24 far- 
things be 1 What portion, then, of any number of farthings 
must be added to that number to change it from tlGOths to 
lOOOths of a pound ? 

N. B. — Aa the remainder will frequently be large when the 
number of farthings is divided by 24, it is thought best, when 
that number tails short of 12, to make an increase : from 12 
to 36, then, increase it by 1 ; above 3ti, increase it by 2. This 
principle, applied to the 18th and 19th examples, gives us, 

JSx. 18.— 12* ='6 

U. 3?.=27?. . . ='028 Why 28 ? 
12*. U. Sg. ='628 

Er. 19.—'6 ='12*. 

'028=27?. . . . = Qd.Sq. 
'628 . . . . . =12*7 6<£ Bq. 

20. Change 13s. 9rf. 2q. to the decimal of a pound, and 
■■■■■*■ — ;e to determinate fractions. 
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12s ='6 

Is ='05 

$d. 2q,=SSg, ='040 Why 40? 

13T9Z"2^. , . . ='69 

'6 =12». 

'05 = Is. 

_|04= T ^ EF = T 4g iI= 38?. == 9d. 2g. 
"^69 =13s. 9d. 2g. 



21. Change 2 roods and 20 square rods to the decimal of 



80+20=^gg='625«. 
22. Change '625 acre to denominate fractions. 



20'0 Am. 2 roods, 20 square rods. 
Exercises for the Slate or Black-board. 

1. Change £46 5s. \\d. &q. to farthings. 

:',. Change 44447 farthings to pounds, &c. 

3. Change £54 to pence. 

4. Change 12960 pence to pounds. 

5. Change 62 lb. 7 oz. 14 dwt. 18 gr. Troy to grains. 

6. Change 3liOS34 grains Troy to pounds, &c. 

7. Change 4 cvvt, 3 qr. 24 lb. 10 ok. 12 dr. to drams. 

8. Charge 1271)10 drams to cwt, &e. 

9. Change 3 lb. 1 § 2 3 1 9 1 gr. to grains. 

10. Change 17901 grains, apothecaries' weight, to lbs., &C. 

11. Change 18 bu. 3 pk. 1 gal. to gills. 

12. Change AW1 gills to bushels, &c. 

13. Change 5 pipes, 1 hhd. 3 qts. of oil to gills. 
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14. Change 22200 gills of oil to pipes, &c. 

15. Change 12 gal. 2 qts. 1 pt. of milk to pints. 

16. Change 101 pints of milk to gallons, &.C. 

17. Change 15 yds. 3 qu. 3 n. to nails. 

18. Change. 25;> nails to yards, &e. 

19. Change 5 miles, 3 far. 12 rods, S yds. 2 ft. 6 in, 2 
b. c., to harley corns. 

20. Change 1029224 barley corns to miles, &e. 

21. Change 3 acres and 3 roods to square inches. 

22. Change 23522400 square inches to acres, &c. 

23. Change lib Ions oi' round limber to cubic inches. 

24. Change 24«8.-!20 cubic inches of round timber to tons. 

25. Change 24 tons, 17 feet of square timber to cubic 
inches. 

26. Change 2102976 cubic inches of square timber to tons. 

27. Change 1 cireuinJbronce, 2 signs, 15 degrees, to min- 

28. Change 26100 minutes to circumferences, &c. 

29. Change a solar year, namely, 365 days, 5 hours, 48 
minutes, and 4.S .seconds, into, seconds. 

30. Change 31556928 seconds into days, &e. 

31. Change £| to the fraction of a penny. 

32. Change £fM. to the fraction of a pound. 

33. Change T g 5 of an ell English to the fraction of a nail. 

34. Change | of a nail to the fraction of an ell English. 

35. Change 25 yards to ells English. [25 X J- Why?] 

36. Change 20 ells English to yards. [20 X£. Why ?] 

37. Change -j-^ of a minute to the fraction of a day. 

38. Change T ^ 5 of a day to the fraction of a minute, 

39. Change 2 qr. 8 lb. to the decimal of a ewt. 

40. Change U'fiS cwt. lu quarters, &c. 

41. Change 3 qr. 2 n. to the decimal of a yard, 

42. Change 0'875 yd. to quarters, &c. 

43. Change f of an acre to roods and square rods. 

44. Change 3 roods, 17| square rods, to the fraction of an 

45. Change, by inspection, 13.v. i)d. 'iq. to the decimal of a 
pound. 

46. Find the value of £'£91. 

47. Change 18s. 3^. I5. to the decimal of a pound, by 
inspection. 

48. Find the value of £'914. 

21* 
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40. Change, by inspeel 'on, tin- iuHowiii"; suitir! severally into 
decimals of a pound: 15s. 3d.; 8s. lid. 2g.; 10s. Gd. lg.; 
Is. M. 2g. ; 2q. ; 2d. 'Ag. 

50. Find the value of £>7t32. iMih, ,£'520, £'085, £'002, 
£'011. 

Bat, besides these changes from one denomination to another, 
in the several species of determinate fractions, it is frequently 
neees.sury to change numbers from one species to another. 
Thus, longitude may be changed to time, or time to longitude; 
and a sum of money may be resolved into an equivalent sum 
in another currency, a process technically called Exchange. 

1. To change longitude, into Time, and vice versa. 

The earth performs an entire revolution on its axis in 24 
hours ;* and, as its circumference is divided into 360°, it fol- 
lows, that the motion of the earth's surface, from west to east, 
is 2 \ part of 3(i0°=15°. Consequently, 

15° of motion, or Iongitude=l hour of time. 
1° of motion, or longitude= T ' s hour— 4 minutes. 
1' of motion, or longitude= B ^ min.=4 seconds. 

Hence, when (.wo places on the earth differ in loisiiiu'le, tin;/ 
will have a corresponding difference in the hour, or the time of 
day ; and, when the time of day differs in two places, there 
will be a corresponding difference in their longitude, the time 
being most advanced in the places situated most eiistoi'ty. 
Thus, when the sun is setting at any one place, it will be an 
hour higher at a place U>" direelly weft, and it will have been 
set for an hour at a place 15° directly east. Again, when it is 
noon at any one place, it will be one o'clock, p. m., at all places 
15° east, and eleven, a. m., at all places 1:V J we-t of the |il;iee. 



j fir 

1. Change 24° of longitude into time. 

* This is not, strictly speaking, correct. The exact time of the earth's 

^■.'ulMliun on its iisii is ii trifle leMM than iil bi.'.ivs. lint tliis te volution, 
jumbiiuil with tt»n>arth.'s Timsion in it.- iivl.it, bi'in-. I In! em\ nil llii' meriii- 
ian, on on aiorago, onee nverv 21 Injurs, unil (hua prtnluoes eiactly the 
mmo effect on time as if the earth revolved on i« axis in 2i hours, with no 
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As every 15° of Iongitnde=l hour of time, 

15)24 24 

Th. 36m. or _£ 

96m.=lh. 86m. 

2. Change 1 hour, 36 minutes, into longitude. 



As every 4 min.=l° long. 1 36=96(4 1 36 

-0 or 15 



■2-i° 



Exercises for the Slate o. 



1. Change 180° of longitude into time. 

2. Change 12 hours of lime into longitude. 

3. Change 17° 24' 30" into time. 

4. Change 1 h. {) min. oS see. into longitude. 

5. Change 35° 20' 15" into time. 

6. Change 2 h. 21 min. 21 sec. into longitude. 

7. What is the difference of time between Washington and 
London; the longitude west of the former being 77° 1' 48", 
that of the latter, 0° ? Is the time at London faster or slower 
than that of Washington ? 

8. If the difference in time between Washington and Lou- 
don is 7 h. 8 m. 7$ see., what is their difference of longitude ? 

2. Exchange. 
Exemplifications for the Block-hoard. 

1. Change £5 12s. sterling to federal money. 

£5 12s.=£5'6x*^=$24f. 

2. Change $24g to sterling money. 

J24$XA=£5'6=>£5 12*. 

Suggestive Questions.— No. 1. Why is £5'6 multiplied by 
ty. See p. 227. No. 2. Why is £24f multiplied by ,V 
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Exercises for the Slate or Black-board, 

1. How much New York currency is equal to £98 Penn- 
sylvania currency ? 

2. How much Pennsylvania currency is equal to £104^ 
New York currency 1 

3. What sum in New England currency will pay a debt of 
i;:;7i'j 1 0s. in New York? 

4. What sum in New York currency will pay a debt of 
£282 7s. M. in Boston ? 

5. How much New England currency must a Vermont mer- 
chant pay to cancel a debt in New York of £144 10s. ? 

6. How large a debt in New York currency will be can- 
celled by the payment of £108 Is. <Sd. New England cur- 

7. How many dollars will pay adebtof £86 in Philadelphia I 

8. How many pounds Pennsylvania currency will be paid 
by $229J ? 

9. How many Bergonia ducats, at B'2d. each, can be had for 
216| Saragoasa ducats, at 66d. each ? 

10. How many Saragu.-wa duratr, at GQd. each, can be had 
for 275 Bergonia ducats, at 53i. each ? 

11. When the exchange from Antwerp to London is at £1 
4s. 7d. Flemish for £1 sterling, how many pounds sterling 
must lie paid in London to balance £236 Flemish at Anlwerp ? 
See " Provincial currencies," p. 227, for the manner of solving 

12. When the exchange from London to Antwerp is at £1 

sterling fur ill -is. Id. Flemish, what must a merchant pay in 
Antwerp for a bill of £192 sterling ? 

13. In a settlement between 0, of Philadelphia, and D, of 
London, is found indebted £750 2s. sterling. How many 
dollars should he remit to pay this balance, when exchange is 
f 4'56 per pound sterling ? 

14. A merchant of Pjiiliidi'lpiiiii vomittod to London prop- 
erty to the amount of $8420'4tfti. For how much sterling 
money could he draw at the rate of S4'56 per pound .-'.faling t 

b. Addition, SuJ/hri'-./in//., M/Jti/i'/./raJ-irm. and Division, of 

Determinate Fractions. 

The only peculiarity in these processes consists in carrying 

by the denominator of the several fractions, or by the sub- 
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ilivisjruis of the several units (accordingly as we consider the 

iii:]tiiji;i> as determinate f'rnolions or a- i-.ojiij.ound number-, j, in 
place of carrying by tens. 

Exemplifications for the Black-hoard. 

1. Add together £54 14s. 3<Z. 2 S . ; £23 5s. 8d. ; £65 19*. 
U. ; £42 17s. U. 3g. ; £36 15s. U. lq. ; £9 17s. U. ; and 
prove by adding from above downwards. 

£ s. d. q. 

54 14 3 2 

23 5 8 

65 19 6 



£233 10 2 



Suggestive Questions. — What is (he amount of the column 
of farthings ? Equal to how many pence ? To which column 
should the penny be carried ? What is the amount of the 
Equal to how many shillings ? To what 



column, then, does the 3 belong? What is thu sum 
column of shillings ? Equal to how many pounds ? 
column, then, does the 4 Belong ? 


rant of the 
To which 


cwt. qr. lb. oz. dr. 
2. From 224 20 8 12 Minuend. 
Take 37 2 16 12 14 Subtrahend. 





Proof, 224 



itions.- — Can 14 drams he taken from 12 
drams ? How many drams in an ounce ? Ilj [hen, we uhiiiiiri: 
one of the 8 oz. in the minuend into drams, how main' drams 
will there he from which to take the 14 drams ? Since we 
have changed one of the ounces in the minuend into drums, 
how many ounces remain from which the 12 oz. may be taken ? 
r, then, to change one of the pounds into ounces 
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in the minuend ? How many ounces will there then be ! Since 
one of the pounds has been thanked into ounces, how many 
pounds remain from, which to take the 16 pounds ? Is it 
necessary to change one of the hundrcdweigiiij into quarters? 
How many will then remain from which to take the 37 pound.-.? 
3. How long a period elapsed from May 3, 1852, to Jan. 
15, 1854 ? 





From 1854 
Take 1852 


1 
5 


15 
3 




Leaves ly. 


8m, 


12d. Am. 


4. Multiply 1 cwt 
prove it by division. 


. 2 qr 


. 14 lb. 12 oz. 3 dr. by 236, and 


l' 


qr. 
2 


lb. 
14 


12 


dr. 
3 
10 


16 


1 


22 


9 


14 product of 10. 
10 


164 


3 


1 


2 


12 prod, of 10X10=100. 


41) 
9 


2 

1 
3 


2 
IT 
13 


5 
13 
9 


8 product of 200. 
10 product of 3x10=30. 
2 product of 6. 



8 cwt. 3 qr. 8 lb. 12 oz. 4 dr.(236 divisor, '. 
, 152x4 Proof, 1 cwt. 2 qr. 14 lb. 12 oz. 3 dr., quot. 



3183 
1123 

Rom'r., 179x16 

2876 
Rem'r., 44x16 
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Suggestive Questions. — The multiplication above will be 
readily understood. The questions that follow relate to the 
division. What is the quotient of 388 cwt. divided by 236 ? 
Of what denomination is the remainder, 152 ? TIW many 
quarters in a cwt. ? Why, then, is the remainder, \vl. multi- 
plied by 4 1 Why is the product 611 in place of GUS ? What 
is the quotient of 611 quarters divided by 236 ? Of what 
denomination is tho remainder, 131) ? How many pounds in a 
quarter ? Then why multiplied by 25 ? What is the quotient 
of 31K3 pounds divided by 236? Of what denomination is 
the remainder, 179 ? How many ounces in a pound ? Why, 
then, is the remainder, 179, multiplied by 16? Why is the 
product 2876 In place of 2864? What is the quotient of 
2876 divided by 236 ? Of what denomination is the remain- 
der, 44 ? How many drams in an ounce ? Why, then, is tho 
remainder, 44, multiplied by 16 ? Why is the product 708 
in place of 704 ? What is the quotient of 708 drams divided 
by 236 ? 

Exercises for the Black-board or Slate. 

1. Add together £14 12s. bd. Iq. ; 6s. Qd. Iq. ; £33 ; £67 
is. 04. Iq.; £3 15s. U. Iq. ; £29 10s. M. ; £55 9d. ; £37 17s. 
6rf. Iq. Ans. £241 16s. Orf. 3y. 

2. Add together 3 a. 2 r. 29 sq. rd. 6 sq. yd. ; 15 a. 3 r. 17 
sq.rds. ISsq.yd.; 5a. 3r. 6sq. rd.3sq,yd.; 15a.lr.18 
sq. rd. 2 sq. yd. * Ans. 40a. 2r. 30sq. rd.' 29 sq. yd. 

3. What is the difference betweon 'J cwt. i qr. 18 lb., and 6 
cwt. 3qr.241b.t Ans. 2 cwt. 2qr. 191b. 

4. What is the difference between 9 m. Ofnr. 15 rods, and 
18m. 3 far. 12rods? Am. 8m. 4 fur. 37 rods. 

5. Find tho time elapsed from March 19, 1838, to Feb. 17, 
1852. Am. 13 y. 10 m. 28 d. 

6. Find the time from Dec. 16, 1853, to Jan. 28, 1854. 

Ans. 1 m. 12 d. 

7. Find the time from May 21, 1796, to April 15, 1828. 

Ans. 31 y. 10m. 24d. 

8. Find the time from Jan. 1 to Oct. 16, 1853. 

Ans. 9 m. 15 d. 

9. Multiply 1 lb. 4 5 33 19 12 gr. by 6, 14, 150, and 
325, separately, and prove each product by division. 

10. Multiply 42 gal. 2 qt. 1 pt. by 6 and by 72, and prove 
each separate prodnct by division. 
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11. Multiply 16 yds. 3 qr. 1 na. by 14, and prove by 



Besides the multiplication, as above, by integers, there are two 
other kinds of multiplication of determinate fractions, 
namely, that of one l/ii'-'d fraction by another, to form sur- 
faces and solids ; and that of fractional coins by other deter- 
minate fractions. The first of these is called Multiplication 
of Duodecimals, or Cross Multiplication; the other is called 
Practice. 



1. Multiplication of Duodecimals, or Cross Multiplication. 

It was stated above, p. SJ48, Hint the only peculiarity in the 

computation of determinate fractions was that oi" canying by 
their varying denominations, in plate of carrying uniformly by 
tens, as in integers. Cross multiplication, however, may scorn 
an exception to this remark. Bui it is only a seeming excep- 
tion, as will presently appear. A surface has been dcliued as 
the product of the length and breadth of t.hi: sides of any sub- 
stance or spate ; solids are estimated by the product of their 
respective lengths, breadths, and depths. Now, it frequently 
happens that the extent, of those side- con.-b-t.s of more than 
one denomination. Tor instance, a substance may be 6 feet 5 
hahes long, and 4 feet, 1 inch broad, and i« such a case the 
pupil might, be at, a loss how to multiply the one number by the 
other. But this difficulty vanishes, it' we (-un-ider tln^u dimen- 
sions as mijxd numbers in common f r actio n; s, the tool repre- 
senting the integer, and the inches the fraction. The length 
will then be 6fV, the breadth ify, and the multiplication can 
be readily performed as has been already shown. But the 
mode of computing such numbers by Gross Multiplication is 
shorter [ban that by common fractions, all changes from one 
kind of fraction to another being avoided. A single example 
will make the subject plain and easy. First, however, it is i 
necessary lo remark, that inches, in these operations, are called 
-prunes, or twelfths of a foot, and that the primes are subdivided 
into twelfths, called seconds, ot 144ths of s. foot, and those 
seconds into twelfths, called thirds. Hence their name, du.o- 
dcatmuU. which signifies tiC'.!f!h:;. The;, are respectively marked 
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Exemplification for the Black-board. 
1. What are the solid contents of a block of marble 6 ft. 
4' long, 3 ft. 5' wide, and 2 ft. 6' thick ? 
feet ' 

6 4 Length. 
3 5 Width. 
'l!> Product of feet 4' by 3 feet. 
2 7 8 Product of 6 feet 4' by 5', or -fa 
21 7 8 Superficies of one side. 

2 6 Thick]] ess to opposite side. 

43 3 4 Product of 21 ft. 7' 8" by 2 ft. 
10 9 10 Product of 21 ft. T 8" by 6'. 
ft. 54 1' 2 Solid contents. 



re Questions. — Recollecting that a foot is the integer, 
and primes ('), seconds ("), and thirds ("'), (Vaetiona! parts, wiitit 
are 3 times 4' ? Equal to how many feet? 3 times 6 I'cct and 
1 foot carried? 5'X4' (or ^ 8 xA)i '^ °f what denoinina- 
tion ? Equal to how many primes ? o'X°' ft. (of -jhX^'l '■-'", 
and 1 carried, of what denomination? Equal to how many 
feet? [The same questions, varying only in the numbers and 
denomination, may be applied to the rest of the exempl ilii^i.i iwii. [ 

The result of such computations as those may be restored to 
its original elements by division ; that is, the thickness of a 
solid may be found, if its solid conlcnls ami the superlii'b'j of 
one of its sides be given; and one side of a. superficies may be 
found, if its superficies and the other side be given. Thus, in 
order to prove the above computation, let 54 It 1' 2" be the 
■.nliil contents of ii. bl'K-k of n:;irlik>, ami '1 1 ft. 7' fc" the super- 
ficies of one of its sides. Lo find its thickness: 

ft. ' " ft. ' " [onoside. 

Solid contents, 54 1 2(21 7 8 (divisor) superficies of 
10 9 10 2 6 (quotient) thickness. 

Again, given superficies and length, to find breadth : 
ft. ' " ft. ' 
Superficies of a side, 21 7 8( 3 5 (divisor) len S th of side. 
118 6 4 (quotient) breadth of 
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Exercises for the Slate or Black-board. 

1. Multiply 17 ft. 7' by 1 ft, 5', anil prove by resolution 
into its original dements by division. 

2. Multiply 4 ft. 6' by 3 ft. Iff, and prove. 

3. How many cubic feet in a block 2 ft. 8' ; by 6 ft. 5' ; by 
8 ft. 4' ? Prove. 

4. How riuiiiv mibic '.'act in a block whose dimensions are SJ 
ft. 6', 2 ft. 1', and 1 ft. 2' ? Prove. 

2. Practice. 
Practice will be sufficiently understood from a few illuftni- 

1. What will 6 cwt. 2 qr. 12 lb. of sugai cost, at £8 lbs. 
6d. per cwt. 



£3 15 6 price of 1 cwt, 
6 cwt. 




22 13 price of 6 

1 17 9 price of 

18 10J price of 

7 6£ price of 

1 Ct? t price of 


qr. 

2 = | cwt. 

1 = £ of 2 qr. 

10 lb.= T V cwt. 
2 lb«=fc of 10 lb 



25 18 8J£ price of 6 cwt. 3 qr. 12 lb. 

2. What will be the cost of 55 bushels 3 pecks 5 quarts of 
wheat, at 10s. 2d. 3g. per bushel? 



2 3 price of 1 bushel. 
11 

5 1 price of 11 bushels. 



7 1 price of 55 bu. 

1 1J price of 2 pk.= J bushel. 

6 2jf price of 1 pk.= ^ of 2 peeks. 

3 l| price of 4 qts.=J peck. 

3 3££ price of 1 qt.=i of 4 qts. 



£28 11 10 1|| price of 55 bu. 3pk. 5 qt. 
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3. What will 24 lb. of sugar cost, at $11*25 per ewt. 
[2 divisors] 25 5 )11*25 

2*25 price of 201b.= £ cwt. 
'45 price of 4 lb=3^ cwt. 
2*65 price of 24~ib7 

To some students the last operation may appear more like 
division l-lian multiplication. And, in efl'ect, multiplying by i 
or by 5^5, &c, really is division. tfor multiplication, it will be 

ri-'ini-iiiilniri'.il, is taking the multiplicand as many times as there 
are units in the multiplier. 

Exercises for the Slate and Black-board. 

1. What will 7 yds. 3 qr. 2 na. of cloth come to, at £2 2s. 
0d. per yard ? Ans. £16 14a. M. \q. 

2. What is the value of 6 cwt. 3 qr. 12 lb. of sugar, at £3 
7*. U. per cwt. ? Am. £23 4s. lO^rf. 

3. What would 37 T. 14 ewt. 2 qr. iron cost, at £5 Ik M. 
per ton ? Am. £216 5s. tyd. 

4. What will 20 a. 2 r. 25 sq. rd. of land tost, at $:>';■! p„r 
acre? Ans. $603*5625. 

5. What will 75 yd. 2 qr. of broadcloth cost, at $4'75 per 
yard? * Ans. 3SS'ti2:">. 

6. What is the value of 13 lb. 10 oz. 12 dwt. 16 gr. of sil- 
ver, at £4 17s. Qd. per pound ? Ans. £67 13s. lOrf. 3g. 

7. What will 4 ba. 2 pk. 3 qt. of beans cost, at SK12. 1 , ^ 
bushel? Ans. $5'166+. 

8. What is the cost of 7 hhd. 7 gal. 2 qt. of molasses, at 
£2 3s. 6d. per hhd. ? Ans. £15 9s. 8fd. 

9. What will 1 cwt. 3 qr. 12 lb. of raisins cost, at £-2 1 Is. 
Sd. per cwt. ? Ans. £4 16s. 7%d. 

10. What will 57 cwt. 3 qr. 8 lb. of cordage cost, at £3 
17s. 6i. per cwt. ? Ans. £224 Is. M. Zq. 

11. What will 14 gal. 2 qt. 1 pt. of milk cost, at 2*. Sd. 
per gallon ? ' £11 (is. 6A 3g. 

12. What will 32 bu. 2 qt. 1 pt. of rye cost, at 2s. Sd. per 
bushel! Am. £3 12s. 2.;. 

13. What will 25 bu. 3 pk. 2 qt. of oats cost, at Is. M. per 
bushel? Am. £1 18s. &*. 2q. 

14. What is the value of 3 cwt. 2 qr. 10 lb. of raisins, at 
£2 14*. per cwt. ? Ans. £9 14s, U. 2j, 



, y Google 



256 WRITTEN ARITHMETIC. [CHAP. IV. 

15. If 1 ewt. of rice cost g9'30, what is the value of 144 
owt. 2 or. 21 lb. ? Ans. S334-5'S. 

16. What is the value of a silver tankaril, neidiinii; 1 ib. 
7 oz. 14 dwt., at £3 16*. per lb. ? Ans. £6 4s. 9d.+ 



CHAPTER IV. 

PRACTICAL APPLICATIONS 

OP THE METH0D3 OF 1 



Turc different modes of increasing and decreasing numbers, 
whether integral or fractional, having now been fully developed 
and illustrated, it will be proper to furnish the pupil with a 
variety of questions for practice, promiscuously arranged, lo 
accustom him. quickly to decide us to the appropriate mode of 
solution in every case likely to occur in practical business. The 
['ollowiiii: general principles will aid In forming this decision. 
Still, however, much must, be Ici't to his own judgment, in the 
application of the various modes u!' solving questions with which 
he has become familiar. 

I. All questions in which qualities of the same Join/, arc 
to be counted together are solved by Addition ; it being 
always remembered that quantities of different kinds cannot 
be numbered or added together, unless, by c/iai'g/ng t.hr.ir 
denomination, we bring them to the same name. Thus. a, though 
a farmer may enumerate toother 2 horses, 18 cows, 2 oxen, 
-1 calves, 7.1 sheep, and 8 pig-, their drnimri nation must iirst he 
changed lo some common. i.enn, such as lav; slock, &v. The 
same principle applies to the ease of fractions, whether com- 
mon or determinate. Those of dill'crKnf dM!.'ii:u.:ialions cannot 
be added together without a. change to one common denomina- 
tion. Thus £ and £ cannot be added ; but by changing f to 
-fz and \ to -][>, they become capable of union, t'ermid^ togdher 
|j. Again, 5 lb. and 12 oa. cannot bo added. Kut the dc- 
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n'iMhuiJmn pounds may be changed to ounces, when the 5 lb. 
being equal to 80 oz., the whole forms 92 oz. 

II. When we wish to asm- tain the diiftrenee between two 
numbers of the mine, kind we have recourse to Suhthaction. 
The same observations apply to this as to Admtion-, namely : I hat 
t l ie numbers, whether integer or fractional, must be ol't.he sunn: 
kind or denomination before their difference can he ascertained. 

III. Multiplication applies to cases where a quantity 
<i:-eu.rs repeatedly; the number called the multiplier showing 
how often the repetition occurs. 

IV. Division applies to cases where a quantity or number 
is to be divided equally among a number of persons, or into a 
number of equal portions. It is also applied to find the price 
of a single piece of which a number has been purchased for a 
certain priee. 

In Mclii plication and Division it is not necessary that the 
sepurnte numbers be of the mwi? d<:iii,rti'n;a!i<,ii., cither in the 
cii-e of integers or fractions. Tn the Conner ease, the question 
is what is the amount of a certain number taken a certain 
iiiimhir of limes ; in the latter, how many timet; is one number 
contained in another. 

Where one or more divisors and multipliers enter into a 
computation, the same result will follow, in whatever order they 
are taken ; and these numbers may be either used sepamolv, 
or collected into one product. Thus, if 20 is to be multiplied 
by 4, and by 5, and by 6, and divided by 3 and by g, these 
numbers may be used in the order given, or in any oilier order 
whatever; or, to shorten the process, each series may be col- 
lected into one product. By this last method the 20 will be 
multiplied by 120, and divided by 24. The process may be 
still more abridged by usinj; the qnnlirnt of these products in 
place of the pro-i ;-■<;,'.( iheinnh-a, eonsiilerin^ that quotient, as a 
multiplier or divisor according as the one or the other proves 
to be the greater. Thus, the product of the multipliers beiuj! 
120, and that of the divisors 24, the quotient 5 is a multiplier; 
whereas, had the product, of Hie divisors been 120, and that of 
the multipliers been 24, the quotient 5 would have been a 
divisor. All this, however, is hut another Ibrm of cancella- 
tion, as becomes evident when exhibited in a fractional form. 
Thua, 

„ 4X5X6 _ 



=20x^=20x5. 
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Similar remarks apply when addition and subtraction enter 
into a computation. The order in which the numbers are taken 
ia indifferent ; and, in place of the respective numbers, their 
difference may be 'xm.\\, adding it when the sum of tbe additive 
numbers is (.lie greater, and subtracting it when the aiim of the 
subtractive numbers ia the greater. 

E7" When the uuinber to be divided or diminished will not 
run into fractions by the process, it will always save time to 
divide before multiplying, or to subtract before adding. 

Exercises for the Slate or Black-board. 

1. A merchant bought, in the spring, goods to the amount 
of $106,409, and on the first of January following found he 
had sold to the amount of $74,326 ; what amount of gooda 
was left unsold ? Ans. $32,083. 

Suggestive Questions. — What do we want to know here? Is 
it the sum of these two numbers, or their difference ! or is 
either of those numbers to be taken a certain number of times, 
or to be divided into a number of equal portions? 

2. A merchant bought 340 pieces of cotton. In every 
piece there were 26 yards. How many yards were there in 
alt? ' Ans. 8840 yards. 

Sugzrst.'tca Qitrstions. — What is required here? In every 
'piece 26 yards. How many in all ? Is it the sum, difference, 
product, or quotient ? 

3. A merchant making an inventory of his stock, finds he 
has cotton cloth to the value of S'dM'i, .line:! §1.52, broaiii'lfith 
£o7o, cassimcre $264'75, silk goods §254'25, ginghams §125, 
calicoes $240, and various small articles to the amount of 
$336'56. What is the whole value of the stock ? 

Ans. $2303*56. 

4. A man died leaving an estate worth $21,156 to be 
equally divided among hia sis children. How much would 
they have apiece? Am. $3,526. 

5. A merchant, on New Year's day, sent his clerk to collect 
debts and make some purchases. He received from John 
Stokes -;265, from William Budd §375, from Jacob Jones 
$52li, and from Thomas Strickland S623. The clerk then 
bought at one of the cotton mills 360 yards of cotton cloth, at 
6 cents per yard ; 525 yards of calico, at 10 cents per yard ; 
240 yards of gingham, at 18$ centa. He also bought at a 
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woollen manufactory 200 yards of broadcloth at £2 l 25, 140 
yards at S2'75, 75 yards at §4, and do yards at §5 ; and be- 
fore he reached home he also bought 3E! yards of carpeting at 
60 cents, lie paid over the balance to his employer, who 
divided the cents equally between his two litt.'e hoys; the dol- 
lars lie divided equally anion:: his four daughters as a New- 
Year's present. I Low much did each of his children receive ? 
Ans, g50 to each daughter, aod 5 cents to each boy. 
The above question embraces Addition, Subtraction, Multi- 
plication and Division. The amount of money received by the 
clerk must first be ascertained. Secondly, the cost of each 
arliele that he purchased, and the total amount of the purchases. 
Thirdly, the difference between the receipts and payments will 
show what money he paid his employer. Lastly, the cents 
being divided into two parts, and the dollars into four, will 
show how much each child received. The addition and sub- 
traction may he one operation. 

6. A lady who had 19 five dollar bank notes in her pocket- 
book, and five dollars in silver change in her purse, went out 
one morning to make some purchases. She bought 7 lbs. of 
beef, at 6 cents per lb.; a fish for 25 cents ; a piece of corned 
beef tor ;J0 cts.; a cabbage for 4 cts.; a peck of potatoes 8 
cts.; a pound of sausages 10 cts.; a bunch of celery 10 cts. 
Having sent these articles home, she called at a store, where 
she made the following purchases : 8 yds. of calico, at 18 cts.; 
8 yds. of mousseline do lalue, at 25 els.; 2 linen handkerchief, 
at,"62£ ets.; a yard of linen, 75 cts.; 8 yds. cotton cloth, at 18 
cts.; a pound of tea, 75 ets.; a loaf of sugar, weighing !) lbs., 
at 15 cts.; 4 lbs. of raisins, at 10 cts.; a dozen of eggs, 8 ets. 
At a bookstore she paid $3 for her yearly subscription to a 
mapi/ini.', and bought, some new books to the amount of $4. 
She uext called on a poor widow, who had lately lost her only 
Jaii^iiiei', and presented her with $2. Lastly, she slopped at 
the tinsmith's, where she bought a watering-pot for $ 1, 6 tin 
pans, at 25 cts. each, and a dipper for 25 cents. How much 
money had she remaining when she got home ? 

Am. 877'50. 
7. A morchant in Burlington, Vt., received 17 packages of 
goods from Boston, each weighing 72 lbs. The total freight, 
by railroad was J of a cent per lb., the cartage to his stove 
was ;>§ cts. for the whole. What was the whole expense of 
carriage from Boston to his store ? Ans. $4'33. 
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8. The same merchant bought 17£ ewt. of wool, at $40£ 
per cwt. What was the whole cost? Airs. $718$. 

9. A farmer mowed 78^ acres of meadow land, which 
yielded on an average 2§ tuns per acre, lie kept (i-1 head of 
cattle through the winter on the hay, and sold, besides, 62.', 
tons. How much hay did he make in the whole, and how 
much did each of the cattle consume fin an average tlm.aigii 1ho 
winter ? [That is, how much hay did he cut ? How much did 
he sell? How much did all his cattle eat? How much did 
each of them eat ?] Ans. to lite last question, 2 J tons, 

10. What do pieces of cloth, of 28| yards each, come to, 
at $3'37£, or $3g, per yard ? Ans. $865| £. 

11. A captain of a vessel ha- \m boiird -'.it") bales, each paying 
$1'25, or $l£, freight; 275 packages, eaeh paying STj- cents, or 
$J; 150 tons of other goods, each ton paying S12'G2^"or $12|; 
and passengers, each paying $75. What does the whole 
freight and passage money amount to? Arts. $2840'62j. 

12. A man who owned % of a ship sold J of his share. 
What share of the vessel did he sell, and what share did he 
keep? Ans. to ias.t. question, f^, 

13. The net profits of the vessel for one year after this tale 
w;ii *.'!2<>t.Hl. How much was each of the above shareholder;; 
entitled to receive ? Ans. $9000 and $3000. 

14. I have 765 pieces of cloth, and am about to put them 
up into bales of 15 pieces each, flow many hales will there 
be ? Prove by trial. 

15. How many days are there in 21.1^0 minutes '( 

Ans. 17. 

16. A farmer threshed grain 7 days: the first dav 12,5 
bushels: the 2d, 18 J; the 3d, 24^; the 4th, 30ji; the 5th, 
32J; thc0th,4-l§; the 7th, ]fti He paid his workmen ingrain. 
To one man he gave 3£ bushels, to another 2j- ; he retained to 
his neighbor what he had last borrowed of him to go to mil], 
which was 7£ bushels; and he sent 10 bushels to mill to be 
ground for his stock, and 5-^ fur family use. The next day he 
sold half of what was left, and the day following sent half of 
the remainder to the store in payment of the balance of .his 
account. How much was then left in his granary ? 

Ans. 37£ bushels. 

17. If 18 grains of silver make a thimble, and 12 dwts. 
make a teaspoon, how many, of each an equal number, can be 
made from 15 oz. 6 dwts. of silver? Ans. 24. 
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18. A man divided 75 cents among his three sons. As often 
as he gave (he eldest 7 cents, he gave the second 5, and the 
third 3. How many cents did c;ich receive ? Prove by trial, 

19. A carpenler bought 1 l.i pieces of limber, each 16 inches 
square, and 13 foot long. What was the number of cubic feit, 
and what was the cost, at 12.1- cents per cubic foot? 

Am. to last question, $46 J. 

20. A mason undertook to build a bridge for $300. He 
hires sis laborers to assist him, to each of whom be pays 
62^ cents per day, and their board, which be calculates to wist 
2.") dents eacli, for every working day. The work was finished 
in 40 days. How much did he get for his labor and superin- 
tendence, calculating bis board at the same rate as that of bis 
men? Aia.$80. 

21. Bought 16 bales of cotton. Four of them wch'hcd <-w i-h 
1024 lbs.; fl weighed each 998 lbs.; and the remainder 1054 
lbs. each. What was their cost at !>> cents per lb.? 

Am. S1(!2iVriO. 

22. What are the solid contents of a wall 75 feet long, 3 feet 
9 inches thick, and 2-1 feet 2 inches high ; and how many 
bricks did it. take, if (including the mortar) they occupied !> 
inches in length, 4j in width, and 2£ in depth ? 

Am. to last question, 116,000. 

23. There is a room 16 feet long, 14 feet broad, and 11 feet 
high. A mason engages to plaster it for 20 cents per square 
yard, the doors and windows being counted the same as an 
unbroken wall. What will be the amount of lira bill, including 
the eeiJing ? Ans. $19>64&. 

Suggestion. In order to solve such questions correctly, the 
pupil should rinih-'- the siateincnis, by loc-kin;; around the room 
in which he is placed. Thus, let him ask himself How many 
Jong sides of the room ? What are their dimensions ? How 
many nbort. sides'; their dimensions? What are the dimen- 
sions of (be ceiling? What, then, are the dimensions of the 
whole room ? How many square feet in a square yard ? 

24. What will be the coat of a floor-cloth for an entry 
which is 34 feet long, and 10 feet wide, in which the stairs 
occupy a space of 11 feet by 3 (cot !.) inches, making an allow- 
ance of T ' s of a yard for waste in cutting, at $1'12.J per 
square yarf ? Am. $36. 

2.i. How many cubic feet of earth will fill a dock 12(1 feet 
long, 75 feet broad, and 10 ieet deep ? A man has engaged 
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to fill it for 15 cents a load, his cnrl being 8 fret long, 4 feet 
broad, and 1 foot 6 inches deep. "What will be the expense, 
supposing the heaping of the loads will balance the settling of 
the earth? Am. §281 '2.1 

26. What must be the depth of a square vessel 1 foot 6 
inches broad, and 2 feet 4 inches long, that shall hold 8 feet 
cubic measure ? Ans. 2 feet, 3f inches. 

27. Three brothers emigrate to the western country. The 
eldest buys 640 acres at. %±'>b per acre ; the second buys 24.0 
acres for 86U0 ; the third bought as much land as both his 
brothers for $1100. How much had the eldest to pay ; how 
much did die second pay per acre; how much land did the 
third buy, and at what prioe per acre; and how much land 
had the three brothers ? 

Am. $1440 ; $2',j0 ; RS0 acres, at $l'24-f- ; 1760 acres. 

28. A carpenter hewed 2.") pieces of timber 8 inches square 
and Sj(j foot, long ; Itj pieces a foot. square and 42 fret lung ; 
■J.'i pieces IS inches hy 20, and 26 icet long; 12 of 10 indies 
Square and 32 feet long; and 1.*> pieces of 8 inches square and 
IS feci, long. What will be the amount of his hill at 6j tents 
per cubic foot ? Am. $200'43£. 

20. What will be the cost of painting two rooto-, including 
walls, ceilings and floors, at 7 cents por square yard ? Their 
height is 12 feet 4 inches; (he length of one is 02 foot, and 
its breadth 24 ; the length of the other is 24 feet and the 
breadth 36 feet 6 inches. No allowance to bo made for doors 
or windows. Ans. i£'16'ii2 : '-.. 

30. A workman engaged to plaster a house at 21 cents per 
square yard, of which the following are the dimensions: on 
the first floor there are two rooms, each 20 feet by 18, and 11 
feet high, and an entry 10 feet by 36, of the same height. In 
each room, one of the ends, 18 feet wide, is not to be reck- 
oned, as compensation for doors, windows and fireplace ; in the 
entry neither end is to be reckoned, as compensation for doors 
and windows. On the second floor there are two rooms the 
same size as those below, on which a similar allowance is to be 
made; the entry is the same size as below, excepting thai a 
room 10 feet square is taken off one end ; neither end of the 
upper entry is to be counted, as compensation for doors and 
windows in the entry. What will bo the amount of the plas- 
terer's bill ? ' Am. S15;'0-l. 

31. The Hooeac Mountains are two degrees west of Boston. 
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When it is noon at Boston, what is the hour at these moun- 
tains ? jiras. 8 minutes before 12. 

32. Eastern, Mas^achuset's, is >>° cast longitude from Wash- 
ington, unJ Cirelcviile, Ohio, is 6° west from Washington. 
How many decrees of longitude arc these towns apart? what 
is the hour at Cirelevillo when it is noon at Easton ; and what 
is the hour at Easton when it is 15 minutes past 6 p. M. at 
Circleville ? Arts, to last question, 3 minutes past 7, p. m. 

33. A meteor was seen for a few moments at Washington, at 
14 minutes past 9 o'clock, p. m. It was also seen at Paris, 
Kentucky, which is 7° west, and at Easton 6° east from Wash- 
ington. What was the time of the meteor's appearance at 
Paris and at Easton? 

Ans. at Paris 46 m. past R, v. si.; at Easton 38 m. past 9, p. m. 

34. A vessel, named the Hamilton, sailed from New York 
to China, by way of the Cape of Good Hope, and thenco to 
(he Sandwich Islands, where she arrived on a Saturday morn- 
ing by her reckoning. About an hour after her arrival, the 
T.ouisa, another vessel from New York came into the harbor, 
having come by way of Cape Horn. What clay was it by the 
Louisa's reekoning, supposing both vessels to have kept the 
days of the week correctly ? Am. Friday. 

35. What would be the length of the day (i. e., from noon 
to noon) on board a steamship bound froni New York to Liv- 
erpool, supposing her to traverse exactly 5° of longitude 
daily ; and what would be the length of the day on board, 
returning, supposing her to traverse daily (he same number of 
degrees of longitude? Aits. 23 h. 40 m.j 24 h. 20 in. 

36. A merchant, dying, left a will devising as follows: to 
his wife $10,000 ; to each of his three sone $12,000 ; to each 
of his two daughters half that amount ; to each of his throo 
clerks $500 ; to his porter $100 ; -the residue of hTs estate to 
be equally divided between his wife and daughters. His estate 
proved to be worth $75,000. How much did the wife and each 
daughter receive? Prove by trial. 

37. A man owning £ of a ship sold £ of his share for $1875. 
How much was the whole ship worth at that rate ? 

Ans. $30,000. 

38. The cargo of a ship was valued at $37,230 and j. of the 
ship at $7500. What was the value of both ship and cargo? 

Ans. $67,230. 

39. A man having $100 purchased 4 cows, which took all 
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the money he had except $28. How much did he pay apiece 
for them ? ' Ans. $18. 

40. A farmer hired a boy for a year for $40 and a suit of 
clothes. But after he had stayed 5 months they agreed to 
part, the boy to receive full wages for the time he Btayed. He 
received 6£ dollars and the suit of clothes. How much money 
is left for 7 months' wages, and what were the clothes valued 
at? Ans. to last question $18. 

41. A mechanic hired a journeyman at 8 shillings and his 
board, for each day he worked; but if he worked anywhere 
else, or was idle, the journeyman was to pay ;i shillings a day 
for his board. They settle at the end of fifty days, "and the 
journeyman recoives £10 18s. How many days did he work 
for the mechanic? Ans. 36 days. 

42. A farmer brought a basket of eggs to market, and 
offered them for sale at T cents a dozen. A person passing by 
stumbled against the basket and broke 5 dozen. Being paid 
for these, he resolved to sell the rest for 8 cents a dozen, by 
which he would receive as much as if he had sold the full num- 
ber for 7 cents, besides tho money for the broken eggs, wiiieli 
wou!d then be clear profit. How much did he gain by raising 
the price '. Wow many dozen must he have thus fold, (hen i 
How many dozen did he bring tfl market ? Prove by trial 
with the answer found. 

43. A man brings eggs to market, and ii est sells 4 more 
tliii-n the hall' of them, then he goes further, and sells half' the 
remainder and 2 over. Now ti eggs more than half the 
remainder are stolen from him, and, dissatisfied with the loss. 
he returns home with the - egns which remained in hi* basket. 
How many eggs had -he at first? Prove by trial with the 

44. I take a certain number, multiply it by 35, take 60 

from the praduet, multiply Hie remainder by 2^ and subtract 
30, when nothing remains. What is the number? Prove by 
trial with the result. 

45. Required two numbers, whose sum is 70, and whose dif- 
ference in ]f.i. If the sum is first, divided equally, what process 
will make the one 16 larger than the other ? Try. 

46. Two purses together contain $300. If you take 30 out 
of the first and put them into the second, then there is the 
same in each. How many dollars does each contain ? Prove 
by trial with the result. 
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$!/<;■ %':stive Questions. — If one puree contains $fi and another 
§4, what is the dilfercnee bcUvecu the purses ? I17ta( jMri of 
the. i]ifl'i:i'oi)i. , ij must be taken from the one and put into the 
other to make them equal ? Then what must be the difference 
between two purses, when $30 taken from one and put into the 
other makes them equal ? 

47. A says to B, give me $100, and I shall have as much 
as you. No, says B, give me rather $100, and then I shall 
have twice as much as you. How many dollars has each ? 
Prove by trial with the result. 

Suggestive Questions. — What is the difference between B's 
money and A's ? (See the principle developed in the last ex- 
ercise.) How much will that difference be increased if A gives: 
B $100 ? How much will the whole difference then be ? If 
this difference makes B's money double that of A, how much, 
must A then have ? How much, then, had A before he gave 

$100 to B ? If A originally had , and the diU'cronce was 

then , how much had B originally ? 

48. A copyist was asked how many sheets he wrote weekly, 
and answered, "I only work 4 hours a day, and cannot finish 
70 sheets, which I wish to do ; but if I could work 10 hours a 
day (hen I should write exactly as many above 70 sheets as I 
now write less than that number." How many sheets did he 
write weekly ? Prove by trial. 

Suggestive Question. — If working 10 hours produces as 
great a surplus as working 4 hours does a deficiency, how many 
Hours must he work to produce the exact result, or how many 
sheets would he finish in 4 and 10 hours ? 

49. There arc three brothers ; the eldest 30, the 2d 20, and 
the 3d 0. When will the ages of the two younger amount to 
that of the elder? The sum of ihe np-n of (In: two younger 
must, of course, increase with double the rapidity of the age 
of the elder. Prove by trial. 

50. A baker works 313 days in a year (being the number 
of working days, except in leap-year and in those years which 
commence on a Sunday), and bakes 11 barrels of flour each 
day, at 196 lbs. a barrel. The bread weighs ^ more than the 
Sour (on account of the water used). If he sell the bread at 
4 cents a pound, how much will be his profit for the year, when 
the flour costs $j per barrel? Ans. $15,3(J2'04. 

51. A man who has $750 a year saves $145 annually. His 
income being raided U> $1:100, how much can he spemi d^iiy. 

23 
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counting 365 days, to the year, if be save double as much as 
he did before ? " Am. S2'49$i{. 

52. I once had an untold sum of money iving before me. 
>'rom this I took away the third part, and put in its stead 
$50. A short time after I took from the sum thua augmented, 
the 4th part, and put again in its stead $70. I then counted 
the money, and found $120. What was the original sum ? 
Prove by trial. 

Suggestive Questions. — What portion of the money is left 
when ^ is taken away ? How much, then, after $50 is added ? 
lluw much is £ of §-|-50? How much, then, remains after 
that is deducted ? How much, then, after $70 more is added 1 
Now, if £+$107'50 is equal to $120, how much is £ equal 
to ? Then how much is the whole ? 

53. A cistern which ia filled by two pipes in 12 minutes, 
can he filled by one of these pipes in 20 minutes ; in what time 
can it be filled by the other ? 

i>ui.'f.'ei-thv~Q>/s/;fi.fmj. — What portion of the cistern is filled 
by b'jih pipes in one minute? What portion is filled by o?ie 
of them in one minute? The difference between those two 
fractious Is equal to what? 

54. A eisfeni has two pipes. By one it can be filled in 20 
niiiiul.es, and by the other in 30 minutes. What time will it 
require In iil! it. fflmii both pipes are running? 

55. If 9 barrels of flour cost 845. what will 15 barrels 
cost? See Practical Esercis.es on Fractional Quaniilies, n. 9<>, 
examples o to 16. • 

56. If 15 barrels of flour cost 175, what will 9 barrels 

57. If a horse travel 30 miles in 6 hours, bow many miles 
will ho travel in 11 hours? 

58. How many miles will a horse travel in 6 hours, if he 
can accomplish 55 miles in 11 hours? 

59. If 4 yards of cloth cost 812, what will 11 yards cost? 

60. What will be the price of 4 yards of cloth, when 11 
yards cost S33 ? 

61. If 3 men can mow a meadow in 10 days, in how many, 
days can it be mowed by 6 men ? 

62. When 6 men can mow a meadow in 5 days, how many 
days will be necessary for o to mow it? 

03. If 3 qrs. of a yard of velvet cost 99 cts,, how many 
yards can I buy for$37'62? 
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64. If 28£ yards of velvet cost $37'62, what will be the 
cost of 3 quartcrsj of* a yard? 

65. "What is the value of a silver tankard, weighing 1 lb. 
7 oz. 14 dwt., at 6s. Simper ounce ? 

ET* The pounds may be brought to ounces, and the pen- 
nyweights, to flic deehu;:! of an ounce. 

66. If a silver tankard, weighing 1 lb. 7 oz. 14 pwis., cost 
j£6 lis. Ad., how much is that per ounce ? 

67. If a staff, 4 feet long, cast a shade on level ground 7 
feet loug, what is the height of a steeple whose shade at the 
same time is 198 feet? 

68. When a steeple, whose height is 198 feet, casts a shadow 
on level ground of the length of 346"; feet, how long would be 
the shadow of a staff of 4 feet ? 

69. A journeyman pays §12 for 4 weeks' board. What 
will l.c his hill for 24 weeks at the same rate? Ans. $72. 

70. A farmer exchanged 30 bushels of rye for 120 bushels 
of potatoes. How much rye must he give at that rate for 
600 bushels of potatoes ? Am. 150 bush. 

71. If 10 men can build a wall, 360 rods long, in 9 days, 
how many rods can 1 man build in one day ? 2 men in 1 
day ? 2 men in 2 days ? 24 men in 75 days ? 

Ans. to last question, 7200. 

72. If a man fravel 100 miles in 5 days, travelling 4 hours 
each day, how far could he travel in 12 days, going 10 hours 
each day ? Am. 600 miles. 

73. If 6 men build a wall 20 feet long, 6 feet high, and 4 
thick, in 16 days, in what time will 24 men build one 2W) feet 
lung, !H feet high, and 6 feet thick? Am. In 80 days. 

74. If the freight of 8 hhds. of sugar, each weighing 12J 
cwt., 20 leagues, cost £16, what must be paid for the freight 
of 50 tierces, cui-K weighing :l}, cwt., 100 leagues? 

Am. £100. 

75. A journey ma n paid S72 for 21 weeks' board; how much 
would he the charge for 4 weeks, at the same rate ? 

Am. $12. 

76. How many yurds of matting, 1'5 feet wide, will cover 
a room 18 feet wide, mid :J0 feet long? Ans. 120 yards. 

Suggestive Questions.— How many square feet in the room ? 
How many of these feet will be covered by 1 loot, of matting ? 
How many feet of matting, then, will cover 510 square I'eol? 
How many yards, then ? 
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77. If the interest of $100 for 1 year be $6, what will be 
the interest of die siLiue sum lor 4 years ? For 6 years ? For 
6 mouths (of i a year) ? For 1 month (or 30 days) ? For 2 
days ? For 15 days ? .dns. to the last, §0-25. 

78. If the interest of $100 for 1 year be $6, what will be 
the interest of SI for the saute time V Of 8140? Of SliT'50 i 
Of #1472 ? Of $562 ? Of $25*25 ? Of #304 ? 

Ans. to the last, J18'24. 

79. If the interest of $109 be $7 for 1 year, what will bo 
the interest of 3325 for the same time? Of $62'50 ? Of 
$235 ? Ans. to the last, |16'45. 

80. If the interest of $350 for 1 year be 817*50, in what 
time will the interest on the same sum be $87*50 ? Be $78- 
'75 ? Be $91*875 ? Am. to the last, 5J yrs. 

81. What is the interest of $100 for 1 year, when the 
interest of $1750 for 4 years is 8350 ? Is $280 ? Is $560 ? 

Ans. to the last, $8. 
Partnership. 

82. Three men, A, B, and C, trade in company, and agree 
to share the profits in proportion to the amount of property 
each furnishes to the common stock ? A puts in $2000, IS 
$4000, and C $6000. They gain $3000. What is each 
man's share of the gain? Observe that $3000 is gained by 
trading with $12,000. What is the gain for every dollar put 
in ? Prove by the sum of the gains. 

83. A, B, <J, and D, are concerned in a joint stock of 
$1000, of which A's part is $150, B's $250, C's 275, and D's 
325. On the adjustment of their accounts, they find they have 
lost 3337*50. What is the loss of eaeh partner ? 

Suggestive Questions. — What is the loss on each dollar of 
stouL- ? Then what is each man's several loss ? Prove by 
addition of the several losses. 

84. A ship, worth $3000, being lost at sea, of which 4 
beloiuied to A, \ to B, and the rest to C, what loss will each 
sustain, supposing $450 to have been insured on her ? 

Si'Xgestitc Qmstm/s, — What is the whole loss? What 
[iLi-vt of the vessel belonged to C? What was each mail's loss? 
Prove by taking the sum of the insurance and of the several 

85.' A, B, and C, freighted a ship with 68,900 feet of 
boards. A put in 16,520 feet, B 28,720, and C the rest. In 
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a storm, 13,780 feet were thrown overheard to lighten the ves- 
sel. How many feet had C ? What loss would be sustained 
on every foot of hoards? How many feet would each indi- 
vidual lose? Prove as before. 

86. A and B, venturing equal sums of money, cleared by 
joint trade $'27%. By agreement, as A executed the business, 
be was to have ^ per cent., and 11 .') [Kir cent. How much was 
A allowed for his trouble ? 

Suggestive Questions.— Out of every 88 that A had, how 
niurh was for his trouble in doing the business 'J How uianv 
13s in 273 ? How many times, then, had he 3 dollars for his 
trouble ? Prove as before. 

87. In a profitable transaction, A and B were partners. 
A put in g45, and took f f the gain ? What did B put in ? 

Suggestive Questions. — If A took g of the gain, what pro- 
portion of the capital must he have advanced ? Then what 
proportion must B have advanced? If §45 was | f the 
capital, what is ■£ ? f ? Prove. 

88. A, B, and C, put 8720 in a partnership concern, and 
gained $540, of which, as often as A took g3, B took j>5, and 
C 87. What, did c.;ich advance, arid what did each gain ? 

Suggestive Questions. — As their profits were divided accord- 
ing to their advances, for every $15 advanced A paid $3. 
Then how many 15s in 8720 ? Prove. 

89. A bankrupt is indebted to A $120, to B $230, to C 
$340, to D 8450 ; and his whole estate amounts only to j-Milt. 
How must it be divided among his creditors, or, which is the 
same thing, how much will each receive for every dollar due ? 
Prove as before. 

90. Divide 360 into four such parts as shall be to each 
other in the proportion of 3, 4, 5, 6; that is, every time the 
first has 3, the second shall have 4, &c. Prove by addition. ' 

91. Divide $540 into four parts, bearing to each other the 
proportion of f, £, £, and £1, and prove by addition. 

92. The taxes in a certain f.mvn atnoutif to SdiJOO. It con- 
tains taxable property to the amount of §125,000, and 500 
pulls (that is, individuals who are pers.onallv taxed), who pay 
50 cents each. What part of the tax was laid on property ? 
What was the tax on every dollar ? What was the amount of 
A's tax, whose list is §1400 and 1 poll ; B's, whose list i.s 
$1200 and 2 polls ; and O's, whose list is $400 and 1 poll ? 
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and how much did. the remainder of the town contribute for 
polls and for property ? Prove by addition. 

93. Four farmers hire a pasture for £75. A puts in 75 
sheep for Hi weeks; it 50 for 24 weeks; 1:20 for 20 weeks; 
and D 50 for 4 weeks. How much does it cost them per week 
f'»i' each sheep, and how much has each to pay towards the 
rent? Prove by addition. 

94. Three farmers hire a pasture. A puts in 80 sheep for 
4 months ; B 60 sheep for 2 months ; pays $21'60 towards 
the rent, and puts in 72 sheep for 5 months. Wbat was the 
whole rout of the pasture, and what, share did A and B sever- 
ally pay ? Prove. 

95. Pour merchants traded in company. A put in $400 
for 5 months; ] J $000 for 7 months; C$960 for 8 months; 
and D 1200 for 9 months. By misfortunes at sea they lost 
8617. What must each man sustain of the loss ? 

Suggestion. — g400 lor 5 mouths is equal to $ 100 for how 
many months ? Prove. 

96. A, with a capital of £100, began trade Jan. 1, 1850. 
He took in B as a partner on the first day of March following, 
with a capital of .£150; and, three months afterwards, they 
iiiliiilttfd (J as a third partner, who brought into the bushier 
£180. After trading together till the first of Jan., 1851, they 
Juiiml there had hc;.:n gainful ^iiiee A's commencing business 
£204. How must this be divided among Ike partners? Prove. 

97. Suppose the gain mentioned in the last question had 
been from the time of C's entering into partnership, how 
should it be divided then ? Prove. 

98. A merchant, A, commences business on the first of Jan., 
with a capital of $3000. He takes B into partnership on 
April 1, and on July 1, Their profits were $2400, whieh 
were to be divided in proportion to the amount of ea.uii.al fur- 
nished by each, and the' length of time it was used. It so 
happened that each received \, or $800. How much capital 
did B and C severally furnish ? 



99. How much New York currency is equal to £150 of 
Canada currency ? See table of Provincial Currencies, p. 227, 
and examples, p. 248. See, also, p. viii. 

100. How much Canada currency will pay a debt of £240 
in New York ? 
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101. How many dollars will pay a debt of £77 16s. &£. in 
Charleston, South Carolina ? 

102. How much of South Carolina currency can he can- 
celled by $333f-? 

103. What sura in New Enghmil <.'kitomi-v will cancel a 
debt of £93 18s. Qd. in Fayetteville, North Carolina ? 

104. What sum in North (kroliua or New York currency 
will cancel a debt of £70 8s. lOJrf. in New England ? 

105. A traveller wishes to change £23!.! .Uis. M. sterling 
for Venice ducats, at 4s. 9|<Z. per ducat. How many ducats 
must he have ? " Ans. 976. 

Mmn Numbers and Values, commonly called Alligation. 

106. A merchant mixes 8 lbs. of tea worth 35 cts. per 
pound, with 24 lbs. worth 44 cts. per pound. What is the 
value of the whole mixture ? and what is the mean value, or 
value of the mixture per pouud ? 

Ans. to the last question, 41^ cts. 

107. A farmer mixes 18 bushels of corn, worth 75 cts. per 
bushel, with 9 bushels of outs, at 33| cts, per bushel, and 1 
bushels of bran, at 15 cts. per bushel. What is the value of 
the whole mixture, and how much its mean value per bushel ? 
Prove as below. 

18 bushels, at 75 eents= ) 

9 " at33i " = } =31 bushels, at— = 

4 " at 15 " = ) 

108. The same man makes another mixture of 4 bushels of 
rye, at 60 cents per bushel ; 15 bushels of buekwlioal, nt 40 
cts. ; and 8 bushels of corn, at 75 cts. per bushel. What is 
the mean value of the mixture per bushel ? Prove as above. 

109. A grocer bought 3 barrels of sugar ; one at 5 cts. per 
lb., one at 6, and one at 7 cts. per lb. What is the average ui- 
mean value of the whole, supposing each barrel to contain the 
same weight of sugar ? Prove. 

110. A goldsmith melts together 4 lbs. of gold, of '2tl lira's 
fine ; 1 lb., of 20 carats fine ; and 1 lb., of 16 carats fine. 
What is the fineness of the mixture ; that is, the mean number 
of carats of fineness ? Prove. 

O" The fineness of gold is estimated by carats. Pure gold 
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The smaller the number of carats, the less 



is 24 carats fine, 
pure is the metal. 

111. The average or mean height of t ho thermometer at a 
curiam place for the mouth of December was 'M desrrerss ; the 
nviifii/zs for January was 27°; and the average for February 
was 24°. What was Uic average height for the three months ? 

Am. 27°. 

112. A merchant wishes to mis coffee, at 10 cts. and 14 
ets. per pound, so that the compound shall be worth 12 cts. 
per [iijuikJ. Should the quantities of the two sorts be equal or 

Suggestive Questions. — How much does the price of tie 
liasl costly fall short of the price of the mixture? How much 
docs the price of the most costly exceed that of the mixture ? 
Will the gain on 1 lb. of the former, then, exactly balance the 
loss on 1 lb. of the latter ? Should the quantities of the two 
sorts, then, be equal or unequal ? 

113. What proportions of coffee at the following prices, 
iKunely, at 6 ets., 7 cts., 10 cts., and 12 cts., per lb., should be 
mixed so as to make a compound worth 9 cts. per lb. ? 



9=81 

Suggestive Questions. — If the mixture is to be sold at 9 cts. 
per lb., what will be the gain on each pound of the 6 cent? 
What will be the loss on each lb. at 10 cents ? Then how 
many lbs. should go into the mixture of that losing 1 cent, to 
balance the 1 lb. which gains 3 ? Will 1 lb. at 6 ccnLs, then, 
cxiKjIly balance 3 lbs. at 10 ? Mark the quantities, then, 1 and 
3, in the blank column, opposite 6 and 10. Compare the 
la.i .)>i iniiii--. t-.u fa&Vf jo-' nn'tri-. ■•"■1 »i~ *hj lb"* •;■•■■■■■:■ 
ties are in inverse order to the differences in price from the 
mixture. Will a greater difference always require utas quan- 
tity, and a less difference require a greater quantity ? Balance 
the prices, 7 and 12, in the same manner, avoiding fractions by- 
doubling, or trebling, &e,, both numbers. One lb. at 12 will 
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be balanced by what quantity at 7 ? How can this fraction lie 
got rid of? Why must there bo 1 lb. of the 6 cent coffee? 
Ans. Because it is balanced by — of — ? Why 3 lbs. of 10 
emit coffee ! .Aits. Because thev are balanced by — of — . 
Why should there be 3 of the 7 cent ? Why 2 of the 12 ? 

114. How many pounds did the mixture of the last exam- 
ple contain ? If a bag, holding 36 lbs., then, were required 
to be filled of such a mixture, how many times would the mix- 
ing bo repeated ? Then how many pounds would be required 
of each kind of coffee i Prove as in last example. 

115. If a merchant, wishing a mixture like that named in 
Ex. 113, should put in 16 lbs. of the 6 cent coffee, how many 
lbs. would be required of each of the others ? Prove. 

116. Again: if he wished to use 16 lbs. of the 12 cent 
coffee, how many times must the proportions of the others be 
repeated to make a similar mixture ? How many pounds 
would such a mixture contain ? Prove. 

117. A. farmer had several kinds of provender which ho 
wished io mix for his cattle and horses, so as to form a com- 
pound worth 50 cts. a bushel, namely, corn meal, worth 75 
ets. a bushel ; rye, worth 55 ; oats, 40 ; shorts, 25 ; and wheat 
bran, 15 cents a bushel. What proportions of each sort should 
be used, and how many bushels would the smallest quantity of 
the mixture contain, excluding fractions of a bushel ? 

Ans. to the last question, 13 bushels. 
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Suggejtive Questions. — In what proportions may we mix 
the meal at 75 cts. and that at 25 cts. to form a compel mi I 
worth 50 cts. ? Mark the quantities 1 each, then. In what 
proportions can those of i>f> and 40 be so mixed T Enter thuin, 
then. ■ In what proportions those of 55 and 15 ? Enter them, 
then, separating the two numbers at 55 by the sign of addition, 
+. Why ? Prove as in example 113 above. 

118. If 208 bushels of the above compound were wanted, 
how many times would the proportion of each sort be repeated, 
and how many bushels would there be of each ? Prove. 
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119. If 5J bushels of the corn meal were used, how much 
would be required of each of the others? Prove. 

120. A grocer has four sorts o I ' sugar, worth 4 els., f> els,, 
7 cts., and 8 cts. a pound. He would make a mixture of 200 
lbs., worth 6 ct.s. a pound? What quantity must be taken of 
each sort ? Prove. 

121. A goldsiiill.li has lour sorts of gold, namely, of 22 car- 
ats lino, of 2(1 eara.ts line, of 18 carats fine, and of 15 carats 
fine. He would make a mixture of 48 oz. of 17 carats line. 
How many oz. of each sort must he take ? Prove. 

122. Afterwards, of the same material, he wished to make 
a mixture of the same fineness, containing 4 oz. of 20 carats 
fine. How many ounces must he take of each of the other 

123. A rectangular field was 16 roda long and 12 wide. 
How many square rods did it contain t 

124. What is the width of a rectangular field containing 
192 square rods, whoso length is 16 rods ? 

125. There are 192 rods in a rectangular field, whose width 
is 12 roda. What is its length ? 

126. There is a square field whose sides are 16 rods long. 
How many square rods does it contain ? 

127. What is the length of a square field containing 256 
square rods ? 

128. The sides of one of the square fields of a farm is 40 
rods long, and those of another 80. How many times is the 
one larger than the Other ? 

129. There are two square fields in a farm, one of which is 
40 rods long; the other is 4 times the size. What is the 
length of its sides ? 

130. The inside of a box is 2 feet every way. How many 
culiienl leet. does it contain ?" 

131. The contents of a box with equal sides are 8 cubical 
feet. What arc its length, width, anil depth inside ? 

132. A farmer erected a stable 50 feet long by 25 feet 
wide. The height of the gable was 8 feet. The eaves pro- 
jected a foot over each side of the building, and the roof was 
■2 leet longer than the frame, so as to project a foot over each 
gable. How many thousand shingles would be required for 
the roof, if one thousand shingles cover 10 feet square ? 

Am. 18 nearly. 
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133. One man exchanged with a broker £4 10s. lOd. ster- 
ling for 11 crowns and 7 dollars ; and another man, at the same 
rate, £1 15s. fur 4 crowns and I! dollars. How much were the 
crown and dollar severally valued at ? Prove by trial. 

SitL^cs/ki' Qii.fs!'uinx. — What, i- 3 limes (lie amount of the 
first, cxriian^e ? 7 times the amount of the 2(1 ? What is the 
d/JI'tTf vcr- between the ^\ehan^i:- thus increased? What, then, 
is the value of a crown? Of a dollar? In what reapeota 
does this operation differ from bringing fractions to the same 
denomination ? 

134. Required two such numbers that if $ of the first be 
added to £_of the second, the sum shall be 66; and if £ of the 
first be added to | of the second, the sum shall be 60. Prove 
by trial. 

135. If the greater of two numbers be divided by the less, 
the quotient is 6, and the sum of the two numbers is 252. 
What are the numbers ? Prove by trial. 

136. A gentleman gave 84350 for a house-lot, the land 
bein;: valued at $2 per foot. If it had been 6 feet wider, it 
would have cost $5394. What were the length and breadth 
of the lot? Prove by trial. 

137. A boy bought at one time 5 apples, 6 pears, and 4 
oranges, for 48 cents; at another time, 3 apples, 4 pears, and 
5 oranges, for 43 cents; and again, 2 apples, '.i pears, and (5 
oranges, for 43 cents, all at the same rate. What did he pay 
for each kind of fruit ? Prove by trial. 

138. There were 5 Sundays in the month of February in 
1852. In what year will this occur a^iiin ; that is, when will 
the first day of February fall on a Sunday in a bissextile or 
leap year? Ans. In 1880. 

Suggestive Questions. — How many days of the week does 
the year advance iVom one bi-scxtilc to another? What is the 
smallest number of Jives exactly divisible by 7 ? Then how 
many bissextiles must elapse till 5 Sundays again occur in 
February ? 

Equation of Payments. 

139. A man bought a farm for 82000, one half of which 
was to be paid in two years, and the remainder in 4 years ; 
that is, the purchaser was to have the use of $ 1000 of the 
purchase money for 2 years, and the use of the r 
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£1000 for 4 years. At what time may tlie whole be paid at 
once without loss to either of the parties ? 

Use of 1000 for T =2000 for one year. 
1000 " 4 =4000 for one year. 

paid 2000 =56000 for one year. 

—How long must lie keep the 82000 
o balance the use of SfiDOO for one year? By what 
process can this be ascertained? By addition, .sub tr net ion, 
multiplication, or division? 

140. A man owed his neighbor $300, which he engaged to 
pay as follows : 850 in 2 months, 100 in 4 months, and IS ISO 
in 6 months. When may the whole be paid at once without 
loss to either party ? 

Use of SO for 2" =100 for 1 month. 
100 for 4 =400 fori » 
150 for 6 =900 for 1 " 

8300 =§1400 for 1 " 
Suggestive Question.— 81400 for 1 month=8300 for how 
many mouths ? 

141. A friend lent me 8400 for three months. How long 
should I lend him S10O to ba.la.nee the favor ? 

Ans. 12 months. 

142. A man bought a piece of property for $600, and 
iti«'i;o!l to \>ay 8.1.00 in :'. tiicinlh?, I>00 in 5 months, and the rest 
in 8 months? What would be the proper time to make one 
payment of the whole ? Ans. 6 months. 

143. What is the mean time for the settlement of a debt of 
SS0O, contracted to be paid as follows : £200 in 3 months, | 
of the remainder in 1 months, | of what then remains in 5 
months, and the rest in 6 months ? Ans. 4J months. 

144. One merchant owes another 8800, payable in 6 months, 
but wishes to pay him 8200 of the debt in 2 months. How 
lonjr should the time of payment of the remainder be suspended 
to balance the favor ? ' Ans. 1J months. 

145. A country merchant makes purchases from a mer- 
chant ia Boston, on a credit of 6 months, as follows : $1500 
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on May 1, 8400 on June 1, $500 on July 1, and S300 on 
Aug. 1. What is the mean time for the whole from Ajig. 1 ? 
Ans. 4 months. 

140. What is the mean length of the following pieces of 
cloth : No. 1, 30 yds. ; No. 2, 28 yds. ; No. 3, 27 yds. ; No. 
4, 29 yds. ; No. 5, 32 yds.; No. 6, 25 yds.; No. 7, 25 yds. 
Ans. 28 yards. 

147. A man on horseback travelled the following distance* : 
the first day, 30 miles; the second day, 34 miles; the third 
day, ;>!> T!iili:s; and the fourth day, 42 miles. How many 
miles did he average a day ? Am. 35 1 miles. 

148. Four men are engaged in building a wall measuring 
890 cubic feet. The first oan build 9 cubic feet in 4 days ; the 
second, 10 cubic feet in 4 days; the third, 8 cubic feet in 6 
days: and the iburth, 7 cubic feet in 3 days. How many days 
will be necessary to complete the whole wall, when all work 
together ? 

149. A merchant had 32 tons of plaster for sale. On 
examining his sale books at the end of a week, he found that 
there remained 8 tons more than he had sold. How many 
tons were sold ? Prove. 

■150. Three farmers bought a pasture jointly, consisiin:; of 
140 acres. On dividing it, it was agreed that A's share should 
be to B's as G to 11, and that C should have 4 acres more than 
A and IS together. What is the share of each ? Prove. 

151. A man being asked how much money he had in his 
pocket, answered that 4 and ^ of it amounted to $3'20. How 
much had he ? Prove. 

152. A traveller, being askeJ what o'clock it was, re plied 
that it was between 3 and 4. Bat a more particular answer 
being requested, said that the hour and minute hands were 
exactly together. What was the time? Arts. 16,^- min. past 3. 

Suggestive Questions. — How far are tho hands apart at 3 
o'clock? In what time will the minute overtake the hour 
hand? 

153. John sets out on a journey, and travels at the rate of 
5 miles an hour. He travels 8 hours the first day, and the 
nest morning a friend sets out after him at the rate of 7 miles 
an hour. If both start at the same hour in the morning, and 
travel the same number of hours in a day, how far must the 
friend travel before he overtakes John ? 

24 
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154. How many miles an hour must William, travel for 20 
hours, in-order to overtake John, who is 40 miles ahead, and 
is travelling at the rate of 5 miles an hour ? 

155. A company sets out for California by land, and travels 
at the rate of 30 miles a day. Three days afterwards a man 
undertook to overtake them, and accomplished his purpose in 
10 days. At what rate per day did the man travel ? 

156. A man bound for California by land, on his arrival at 
the usual starting point, Icarus that a company was 3 days 
ahead of him, with the intention of travelling 30 miles a day. 
He set out after them, and travels at the rate of 31) miles a 
day. In how many days will he overtake them? 

157. The velocity of sound through the air is found to be 
114^. feet per second of time; and, in a healthy person, the 
number of pulsations is, say 70 in a minute. Now, between 
the time of observing a flash of lightning and hearing the 
explosion of the thunder I counted 20 pulsations. Required 
the number of feet which sound moves in a minute ; the num- 
ber in one pulsation ; and the distance of the cloud in miles. 

158. A gentleman counted 20 pulsations between the sight 
of a flash of lightning and the arrival of the sound. By cal- 
culation he found the distance of the cloud to be 3 miles, '2'2(i 
roils, and *.!- foist; allowing the pulsations to be at the rate of 
70 in a minute, how many feet did the sound travel in a 
second ? 

159. A lunar mouth, in which the moon makes a complete 
apparent revolution round the earth, is, say 29| days, tiup- 
posing the moon's motion to be uniform, what is the apparent 
distance of the sun and moon in degrees, &c, in one day after 
i lio change? in 12 days 6 hours after the change? in 19 days? 
[Take notice that the moon again begins to approach the sun 
after 14f days. Why?] Ann. to the last i/vistion, 128 5 y. 

160. The earth, being 360" in circumference, turns on its 
axis, say in 24 hours. How many miles are the inhabitants 
at the equator carried by that, movement in one minute, a de- 
gree there being 69£ miles? Ans. 17 jj miles. 

161. If an ingot of gold, weighing 9 lb. 9 oz. 12 dwt., be 
worth $1128*96, what, is it worth per grain ? 

162. If gold l>e worth 2 oents per grain, what is the value 
of 91b. 9 (a. 12 dwt.? 

163. A saves \ of his income ; but B, who has the same 
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salary, by living at double the expense, runs behind §120 a 
year. How much has each r>er annum? jins. 8360. 

164. Required the sum of which |, £, and 4, make $94. 

Jm. |120. 

165. A is 20 years of age. B's age equals A's and half of 
C's ; and O's eijimls them bulb. What are their several acres'; 
If C's age is considered (1); B'a will be (i)4-20 ; and A's 
20 ; bin C's equals A's and li's; how much, then, is the other 
half of C's age equal to ? Prove by trial. 

166. The head of a fish is 9 inches long, and iis tail is as 
long as its head and half the body, and the length of the body 
(iqiiijifi those of the head and tail. What is its whole length ? 
Prove by trial. 

167. A laborer hired for 42 days upon this condition, that 
he should receive SO cents for every day he worked, and for- 
feit 40 (Hints for every day he was idle. On settlement it was 
found that nothing was due him. How many days did he 
work ? Perform this mentally by division. Ans. 14 days. 

168. Two foot travellers sat down to dinner, one having 5 
small loaves of bread, the other 3 of the same size. A third 
traveller coining along proposed to join them on condition of 
paying for his share of the bread. The whole was eaten, and 
the third traveller paid 8 cents. How should this money be 
shared between the two owners of the bread ? 

Ans. 7 to the first, 1 to the second. 

169. Tell the difference between 365 times 421 and 375 
limes ttie same number, by a mere glance of the eye, and prove 
by multiplication and subtraction. 

170. Tell the difference between 235 times 364 and 240 
limes the same number, by halving a certain number mentally, 
and prove as in last exercise. 

171. Tell the difference between 328 times 465 and 333 
times the same number, by a similar process, and prove. 

172. Tell the difference between 425 times 326 and 475 
limes (he same number, by halving a certain number mentally, 
and prove. 

173. Tell the difference between 354 times 248 and 379 
times the same number, by dividing a certain number mentally 
by — , and prove. 

174. Tell the difference between 432 times 368 and 457^ 
times the same number, by a similar mental process, and prove. 
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175. Tell the difference between 216 times 344 and 241 
times the same number, by a mental process, and prove. 

176. Tell the difference between 284 times 275 and 334 
times the same number, Ijv a mental proeess. and prove. 

177. Tell the difference between 341 times 432 and 367 
times the same number, by a mental process, and prove. 

178. Tell the difference between 286 times 76 and 310 
times the same number, by a menial process, and prove. 

179. Tell the difference between 525 times 340 and 552 
limes the same number, by a mental process, and prove. 

180. Find, by inspection, the product of 2'44 by 24'0, by 
division and subtraction, and prove by multiplication on the 

Suggestive Quest/tuts. — II' 244 be taken 25 times in place 
of 24 '•) times, now many times is it taken too much ? What 
is & of 244 J 

181. Find, by inspection, the product of -5 by 23'84, by 
division, and prove by nmlri plication. 

Suggestive Question. — Why are there only two decimal 
places in the product, when there are three in the two factor- \ 

182. Find, by inspection, the square ol' 41.) by division and 
sublraetion, and prove by m r. I ti plication. 

183. Find, by inspection, the square of 26, by division and 
addition, and prove by multiplication. 

184. Find, by inspection, the squares of 24, 16, 14, by pro- 
cesses similar to those in the last two problems, and prove by 
multiplication. 

185. Find, by inspection, the square of 75, by division and 
subtraction of the quotient, and prove by multiplication. 

186. Find, by inspection, the square of 3*1, by multiplica- 
tion and addition, and prove by multiplication only. 

187. Find, by inspection, the product of 324 by 49, by 
division and sublraetion, and prove by multiplication. 

188. Find, by inspection, the product of 64 by 4J, by 
division and subtraction, and prove by multiplication. 

189. Find, by inspection, the product of 72 by 5£, by 
division and addition, and prove by multiplication. 

100. Find the product of 16 by 124- by division. 

Solution. 8)1600=16x100. 
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—How many times 12^ in 25 ? How 

many times 25 irt 100? Then how many times 124 in 100 ? 
If, then, we multiply by 100 in place of l^J, how m'uiy times 
will the product be too large '*. Why, then, should we divide 

191. Find the product of 24 by ?>1\, by division and sub- 
traction. 

Solution. 2 )2400 

24x50= "1200— 300(=Jof 1200)=900. 
Abbreviated. 2)24 

— 12^-3=900. 



Solution. 2)6400=64x100 

4)1200=64 X 50 

800 = 64 X 12* 

4000=64 X 62£ 

193. Find the product of the same numbers by division and 
multiplication. 

Solution. 8 )6400= 64X109 
800=64x12 4 

5 

4000=64 X62J 

194. Find the product of 328 by 874 by division and sub- 
traction. 

Solution. 8)32800=328x100 
4100 =328x 12$ 
28700=328 X 87* 

195. Find the product of 176 by 1124 by division and addi- 

Sdutum. 8)17600=176X100 
2200=176X lgj 
19800=176x11^ 

196. Find the product of 3724 by 125, by division and 
addition. 
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Solution. 4)372400=3724x100 
_93100=3724x_25 
4055 00=3724x1 25 

197. Find the product of 3426 by 175. 

Solution. 3426X200=685200 
Lessi 85650 

3426x175=599550 

198. Find the product of 4273 by 225. 

Solution. 4273x200=854600 
More £ 106825 

4273X225=961425 

199. Fiau the above 9 products by inspection, without the 
aid of pen or pencil. 

200. Find the folio win;): predial* severally by inspection, 
and prove each by calculation : 4572 by 1 2"'- ; 3968 bv 25 
8128 by 37J.; 1437 bv 50; 2456 by 62.V; 7415 by 75 
0281 bv S74; 007'? bv .11 2 J ; 1520 by 125; 7921 bv 137 ',- 
0414 by 102 1; 2256 bv 175": 0828 by 1874; 4428 bv Vli-h 
7732 by 225"; 3618 by 487£. 

201. The property of Jobu and Thomas was cstimali/d h\ 
the assessors at 81 8,600, and John was twice as rich as Thomas, 
What was the capital of each ? 

' Arts, John's $12,400, Thomas' f 6200. 
Suggestive Question*. — [(' Tliun.ys'* property was considered 
one share, iiow many shares had John ? Into how many parts, 
then, shoolil (lie property be divided? 

202. The sum of £2500 is to be divided between two per- 
sons, the one to have S4 as often as the other $1. TIow much 
would each receivo ? Ans. S2000 and $500. 

203. A man sold a f;snn fur S300U, and received payment 
in bank notes and gold, there beiojr 44 times as much in paper 
as in gold. How inur.'li was there of each ? 

Aiis. $720 in paper, $3240 in gold. 
Suggestion. — Get rid of the fraction by multiplication. 

204. Divide 1394 into two such parts that the one may be 
contained in the other 34 times. Ans. 328 and 1066. 
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205. Divide $144 between two persons so that their re=poet- 
ive shares will be as 7 to 5. Am. $84 and $60. 

200. If the 3d and 4th part of a field together contain 14 
acres, how many acres arc there in the lieid ? Arts. 24 acres. 

207. Two brothers purchased a house, of which the one 
pahl the '1th and the other the 8th pari, amounting together to 
$300. What was the whole price of the house ? 

Am. $800. 

208. In a certain congregation of 1300 souls, there were 9 
times as many women and 3 times as many men as children. 
How many were there of each ? 

Ans. 100 children, 300 men, and 900 women. 

209. A man bought a house for £3040, and paid 3^ times 
as much in bank notes as In gold, and '1 \ times as much in sil- 
ver as in bank notes. How much did he pay of each sort? 

Ans. $240 in gold, $840 in batik notes, and $1900 in silver. 

210. Divide $1120 among three persons so that the first 
one's part may be to that of the second as '1 to 3, and the part 
of the third as great as that of the other two. 

Ans. $224, $330, and $560. 

211. Divide $2600 among three persons, A, B, and U, so 
that B may have i more than A, ami C twice as mueh as A. 

Am. A 8000, ii -SaiO, and O $1200. 

212. A tax of $594 is to be raised in three towns, A, B 
and C, in proportion to their population. Now the population 
of A to B is as 3 to 5, and that of B to C 8 to 7. How 
mueh money must each town raise? 

Am. A $144, B $240, and C $210. 

213. The estate of a bankrupt, amonni.mjr to g2 1,000, is to 
be divided anionn four creditors, A, B, C, D, in proportion 1') 
their claims. Now A's claim to B's is as 2 to 3, B's claim to 
C's as 4 to 5, and C's claim to D's as 6 to 7. How much will 
each creditor receive ? 

■ Am. A 83200, B 84800, CI £0000, D $7000. 

214. A young man spent i of his income in board and 

lo'lLrioi!, i- iii i:lo:lie-.i)od \vy>hio;r, and .-',,- in inuidi.'iitul i:s|>ense.-. 
and saved annually $318. What was his yearly income ? 

Am. $720. 

215. At the close of a partnership, two merchants divided 
their profits, to the amount of $12,000, so that one partner 
received half as much as the other, exclusive, however, of 
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$500 to the litter for his management of the business. How 
much did each receive ? 

Ans. The outs S7C(J(i|, the oilier $4333j.. 

216. Divide $1925 into three portions, so that the second 
may be $150 greater than the first, and the third $125 greater 
tlnm the second. Ans. $500, $650, $775. 

217. A man died leaving an estate of $7500 to his widow, 
two sons, and three daughters, in sueii a manner thai each son 
iva« to receive twice an mueh as each daughter, and the widow 
$500 more than all the children together. How mueh is the 
share of each person ? 

Ans. The widow $4000, each son $1000, each daughter 8"><>0. 

218. On New Year's day a father presented $100 to his 
five ehildren, dividing it so that each received $2 more than 
the nest younger child. What was the share of the youn^st ( 

Ans. |16. 

219. A man left his property by will in such a manner that 
his widow was to receive one half of it, less $3000, his son 
one third, less $1000, and his daughter one fourth, more $800. 
What was the amount of the estate, a nil what the share of each 
legatee? Ans. $38,400, $16,200, $11,800, $10,400. 

Widow, £ 3000 
Son, i 1000 

Daughter, ± 800 



4J 4000 800 
ib Question.— -How much is one twelfth of the estate ? 

220. A certain property valued at $5600 is to be divided 
among 5 pensuu!< as lollowa: — B is to receive twice as much as 
A, and $200 more ; C three times as much as A, less 3400 ; D 
half of what B and C receive together, and $150 more; and 
E one fourth of what all the others receive, and $475 more. 
What is the share of each ? 

Ans. A $500, B $1200, C $1100, B $1300, and E $1500. 

221. If I have a certain number of dollars in my purse, and 
by addUi" -i\ to it the sum becomes $80, how many dollars were 
in it at first ? Prove. By what process was it found ? 

'I'l'l. 1 have a certain number of dollars in my purse, and, 
after having subtracted 8l'4 from it for the payment of ex- 
penses, there remain $50. How many dollars were in at first 1 
Prove. What was the process ? 
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223. A certain number, ■muL'ip/jril by 24, gives 1800 for 
product. What was the original number? Prove. "What was 
the process ? 

224. A certain number divided by '.'A . given V-'i for quol :ei:{. 
What was the original number ? Prove. What was the 
process ? 

22"). How many dollars did you pay fort'u.it i says. William 
to John. If you multiply the number by 7, replied John, add 
3 to the product, divide this by 2, subtract 4 from the quotient, 
the remainder will be 15. How much was paid? Prove. 
See the last 4 examples. 

226. A man whose age is 30 years has a son aged 10. In 
how many years will this man, who is now three times, be only 
twice as old ? Prove. 

227. The boy mentioned in the preceding exercise has a 
brother awed 6. In how many years will the ages of both the 
boys together equal that of their fatiier ? Prove. 

228. A cistern lias, three pipes. By the first it can be filled 
in 2 hours, by the second in 3 hours, and by the third in 4 
hours. In what time can it be filled when all three run. 
together? Ans. in 55^ minutes. 

229. A cistern of 335£ cubic feet has three pipes. The 
firs.; discharges ,'rl cubic Ice!, in ;i[ minutes; the second 51 
cubic feet in 3g- minutes ; and the third 27 cubic feet in 2J 
minutes. In what time can the cistern be filled if they all 
run at once ? Ans. In 8 T 8 ,^ minutes. 

230. A contribution being necessary for a purpose in which 
a number of persons were equally interested, M.t cents each 
was first proposed, which was found to produce $10 too much, 
arid ihen GO cents each was tried, which was found to produce 
$10 too little. What was the amount wanted, and how many 
were the contributors ? Prove by trial. 

231. A merchant, having a piece of unsalable silk, disposed 
of it to a lady at prime coat, Having sent it home to her 
withuut measurement, and being unable to find Hie original 
bill, he could only ascertain the lengdi ami wholesale price hy 
reeolk'i't.iiic that if lie had sold it for §l'2o per yard his profit 
would have been £12, whereas, at SI per yard, it would have 
netted him only $Q. What was the number of yards, and 
their prime cost ? Prove by trial. 

232. The income of two brothers taken together is 11000 
per annum. If the income of the elder was increased sixfold 
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and that of the younger fourfold, their joint income would bo 
$4800. What waa the income of each ? 

Ans. Elder's income $400, younger's $600. 



1 + 1 = 1000 

6 -f 4 = 4800 

Therefore 4 + 4 = 4000 

Difference 2 + = 800 

233. Find two numbers such that if the first be taken -1 
times and the second 3 times, their sura is 2760 ; and if the 
first be taken 5 times and the second 7 times, their sum is 
4490. Prove by trial. 

'234. A person lias a certain number of pieces of money 
which he wishes to arrange in the form of a square. At the 
first trial there were 190 over ; but, when the side of the 
square was enlarged by 4 more pieces there only remained 14. 
How many pieces of money had he? Draw a square on the 
slate, and enlarge it by 4 additions. Prove by trial. 

235. A person baa 330 coin!:, cntisistiFij: of eagles and dol- 
lars. Their value amounts to $1500. How many are there 
of each? Prove by trial. 

Stti;iz<:$tioe Questions. — .How many coins would there be if 
the money was all in eagles? How many more should there 
be? Every eagle changed into dollars give^ how ninny addi- 
tional coins? Then how many eagles must be cha.njwJ iuio 
dollars to make 330 in all ? 

236. What number is that, which, if you multiply it by 42, 
take 19 from the product, multiply it again by 3^, and take 
away 13, nothing will remain ? Prove by trial. 

237. A boy having a basket of apples, sold half of them 
and 3 more to one of his neighbors, avid half the remainder 
and 5 more at the nest house. Finally, he sold half of what 
ssill remained and three more, ;<nd then found he had only 
three left. How many had he at first ? Prove by trial. 

238. A man bequeathed, by will, to his widow B'2->0 and 
half tho remainder .of his property ; to his son a fifth of the 
residue and S."j2.i more ; and the remainder, amounting to 
$1375, to his daughter. What was the whole amount of the 
property ? Prove by trial. 
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239. A person being aaked how many dollars ho had, replied, 
if you add to them their third part and 176 more, and then 
multiply by 2J, the sum will as much exceed $1000 as it now 
falls short of it. Prove by trial. 



CHAPTER V, 

PRACTICAL APPLICATION 



OF THE ELEMENTS 



li.tflSmONS. 



I. Satio is the relation which one quantity has to another 
of the same kind, as expressed by the quotient of the one 
divided by the other. Thus, the ratio of 4 to 2 is % or 2, and 
the ratio of 5 to 6 is |. A ratio is sometimes written 4 : 2, 
or 4-i-2. But the fractional form, as j-, is the most convenient 
for arithmetical computations. The two numbers which con- 
stitute a ratio are called its terms, 

II. A ratio, like a common fraction, remains unchanged in 
valae: (1) when both its terms are multiplied by the same 
number; (2) when both terms are d.ir.idr-A by the sainu num- 
ber ; (3) when the same proportional part of each is added to 
or subtracted from both. Thus, -> E a -, 2±, j, ->£>, §■-, are merely 
different forms of the same ratio (all being equal to 2), ultlmu^li 
both terms in the second have been multiplied by 2, in the 
third divided by 3, in the fourth increased by Jtb, in the fifth 
diminished by |th. 

III. Proportion is the equality of two ratios. Thus, £= 
<^ is a proportion, both the ratios being 2. Although both 
terms of a ratio must relate to things of the same hind, it is 
not neLijssurily so with the two ratios of a proportion. These 
may relate cither to things of the same kind, or to things of 
different kinds. Thus, the proportions 
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°p=-^, and P=V* 
are both correct. 

IV. Proportion is used in the resolution of arithmetical 
problems in cases where one of the ratios is iwontph.t: (rum 
one of its terms being unknown. Thia unknown term is readily 
supplied by a mere change of form in the complete ratio ; that 
is, by changing its denomination to that of the incomplete one. 

Thus, in the proportion , the unknown term is found to 

16 — S 

be 8 by changing the complete ratio to IGths. Again, in the 
proportion _ = — , the unknown term is found to be 3, by 

changing ,^ to 4ths. 

V. froport.ion is either simple or compound, l! in xhiqJi; 
when both ratios are pimple ; compound when one of them is 
compound. Thus, the ratios ±l = -* T , form a .simple, and f of 
'$=-fe a compound proportion. The latter may be more con- 
cisely written 3^ = -A_. See p. 58, i. 5 ; and 8?!, 1. 16. 

VI. In every problem in proportion there is an affirmation 
and a question. Thus, iu the problem, " lioiiiflu ',) yards of 
cloth for £5 12s. ; what will be the cost of 72 yards ? " the 
affirmation is that "9 yards were bought, for £b 12s.;" and 
the question is, " what will be the cost of VI yards ? " The 
affirmation, however, is more commonly put in the form of a 
supposition, as, "If 9 yards cost" £a Vis." Again, in tbo 
problem, "If a man travel 90 miles in 3 days of 12 hours long, 
now far will he travel in 8 days of 10 hours long ?" the first 
clause, to the comma, is the affirmation ; the last clause, to the 
noto of interrogation, is the question. 

VII. The number belonging to the hnperfed. ratio m.'iy 
alwuys be ascertained from the words asking the question. 
Thus, in the first of the above prol.il cms, it is " £■■> 12s.," since 
the question is "What will be the cost?" Id the second 
problem it is " !}(.) miles," the question being, " Wow far will he 
travel?" The arrangement of the terms of the per/hi ratio 
depends on the answer to a question which should be put to 
every perfect ratio, and (.0 every part of it if it be compound, 
namely, less or more > that is, " What effect will the numbers 
in the perfect ratio produce on the unknown term ; increase or 
decrease it?" The larger term is placed above or below, 
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according to the reply. Thus, in the first of the following 

exercises, 5 is known to he the imperfect ratio from the ques- 
tion " flow many barrels ? " and, in order to know whether the 
ST.i or £-1?) is the upper term of the perfect raliu, the question 
"How many barrels, less or more, for S75?" the reply, 
" Moiu:," .shows that the larger number should be placed above, 
in order that the unknown number may be larger than 5. 
Again, in the fourth exercise below, 8 is known to be the 
iiiijvrtor-t. ratio, because the question is " in how many days? " 
.12!) is placed above 70, because 70 men will take "mow-: " daya 
to build the wall than 120 ; 24 is placed above 30, localise 24 
feet can he built in " less," time than 30 ; and 50 above 40, 
because 50 will take " more " than 40. 

VIII. In the resolution ol' problems, four cases occur : 

1. The lower term of the perfect ratio may be a factor of 

the number in the imperfect ratio, as n',-i == T. Here the prob- 
lem is solved by multiplication alone, which, by chan^io;; ;] to 
^ shows the unknown number to be 15. 

2. The lower term of the perfect ratio may be a multiple 
of that of the imperfect ratio, as u— 777- Here tho problem 
is solved by diviaion alone, which, by changing ^ to f, shows 
the unknown number to be 2. 

3. The lower term of the perfect ratio may be neither a 
multiple nor a factor of the imperfect ratio, as T7| = 7- Here 
both multiplication and diviaion arc required, namely, the num- 
ber in the imperfect ratio is first supplied by multiplication, 
[Imp, „;-.-.-.==-, and then tho lower term of the perfect ratio (7) 

is removed by division, thus, - ,,,■ "_!, giving 5-f for the un- 
known term. See these three caws exemplified, pp. '204 — -±\ 1. 

4. In compound proportion, the lower term of the perfect 
ratio may contain a factor, or a multiplier, or both, of the im- 
perfect ratio, as -. r = (",7j- Hero, a practised eye would detect 
a factor in 4, and a multiple in 9 ; and, therefore, in trans- 
I erring the ratio to the slate for solution, would have divided 
the | by 3, and multiplied the | by 2, making grg, showing at 
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a glance that the unknown number was 12. Again, if the 
proportion nrT= , f ;., , were given, observing the 5 and the 4 in 
15*8, a change might be made in transferring the perfect ratio 
11*3 2'2 4 '0 

to the slate, writing :l ' , or, still bettor, " # T, in p'liice of ^ -..^, 

which would show at a glance that the unknown number was 4. 
As there is a greater variety of factors and multiples in com- 
pound than in simple proportion, eases in the former are fre- 
quently more easily solved than in the latter, as will presently 
more distinctly appear. 

Questions to be put by the teacher. — What is a ratio ? Give 
an example. Show the different, forms in which a ratio may 
be expressed. What dues the character placed between the 
terms of a ratio signify ? Do the numbers of a ratio always 
relate to things of the same kind ? What operations may be 
performed on a ratio without changing its value ? What is 
proportion ? Must both ratios of a proportion relate to thiiius 
of the same kind ? Must they always relate to things of dif- 
ferent kinds ? In what cases is proportion used in arithmetic ? 
How may the unknown term he found ? How many kinds of 
proportion are there ? How is simple, distinguished from com- 
pound, proportion ? now many kinds of problems are there in 
proportion ! What is the tirst? Ans. When the lower term 
of the imperfect ratio is, &c. How are problems of this kind 
solved ? What is the second ? How is this kind solved ? 
The third ? How solved ? The fourth ? How solved ? Try 
to give an instance of the 4th kind, with a multiple and factor 
of the imperfect ratio in the lower term of the perfect ratio. 

Exemplifications for the Black-board. 

1. If 5 barrels of flour can be bought for §25, how many 
barrels can be bought for $75 ? 



Questions. — What do we want to know ? Arts. 

How many ? Then the imperfect ratio consists of barrels, 

namely, 5. What is the perfect ratio? 25 and 75 iloihu.s. 
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Will the number of barrels be " less or more " than 5 ? In 
what, order, then, should the 75 and 2.1 he placed in tlic perfect 
ratio? How can the perfect ratio be changed to 5ths? To 
what ease dues this question belong? 

2. If 3 men can build a wall in 12 days, in what time can 
4 men build it ? 

Statement. t^=j Ans. 9. 

Suggestive Questions. — What are the 3 words asking the 
question '! To what, then, does the imperfect ratio relate? 
To what does the perfect ratio relate ? Will 4 men take " less 
or more " time ? In what order, then, should the terms of the 
perfect ratio be placed ? How can the perfect ratio be changed 
to 12ths ? To what ease does the question belong ? 

3. If 8 oz. of silver are worth $9, what are 3 oa. worth ? 



Questions.— What words ask the question ? 
Shoulcfthe answer be in money or in ounces? Will the 3 oz. 
be worth " LES3 or more" than the 8 oz. ? In what order, 
then, should the terms of the perfect ratio be placed ? How 
shall the perfect ratio, f, be changed to 9ths? To what case 
does this question belong ? 

4. If 120 men can build a wall 30 feet high, and 40 feet 
long, in 8 days, in how many days can 70 men build a wall 24 
feet high, and 50 feet long, the breadth in both eases being the 
same? 

^120-2'i^l'l 



e Questions.— \\'\\ at is the question here ? Time. 
What number, then, ibrms the imperfect ralio? Does the 
answer depend on the number of men, or on the height of the 
wall, or on its length, or on all these eircunisisiecos taken 
together ? Is this a simple or a compound proportion, then ? 
How was the first part of the perfect, ratio abbreviated ? Ans. 
Jiy dividing both terms by — . How was the second? the 
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third ? Why was the third divided by 5 rather than by 10 ? 

How was the abbreviated statement changed to (he simple ratio 
of 8ths? Atis. By dividing by — and — , or rather by their 
product. To what case does this question belong ? 

Exercises for the Slate or Black-board. 

5. At $54 for 9 barrels of flour, how many barrels may be 
purchased for $186 ? Atis. 31 barrels. 

Suggestice Qtie.stimix. — J.ioes 11 in ioiperfbet. ratio relate to 
barrels or money ? Will the number of barrels be " less or 
moke than 9 ? Which term, then, of the perfect ratio should 
be placed above? Make the statement, and then give the 
answer by inspection. 

6. A house was built in a year Ly 20 si-orltneo, but. being 
totally destroyed by fire, it. was necessary that it should be 
rebuilt in 5 months. How many workmen must be employed, 
less or more ? Make tho statement, and then give the answer 
by inspection. 

7. If a house can be built by 48 workmen in 5 months, how 
lonir a time would be necessary for 20 workmen to build such 
another ? 

8. If 60 lbs. at Boston make 56 lbs. at Amsterdam, how 
many lbs. at Boston will be equal to 350 at Amsterdam ? Add 
T ijth to perfect ratio. Why ? 

9. If 375 lbs. at Boston make 350 lbs. at Amsterdam, bow 
many lbs. at Amsterdam would make 60 lbs. at Boston ? De- 
duct T '^th from each term of the perfect ratio. Why ? 

10. If 95 lbs. Flemish make 100 lbs. American, how many 
American lbs. are equal to 550 lbs. Flemish? Add ' lb. 
Why? - w 

11. If it take 57& r f lbs - American to make 550 lbs. Flem- 
ish, how many lbs. American will make 95 lbs. flemish ? 

12. How many yards of malting, 2 ft. inches broad, will 
cover a floor -27 I'l. long and 20 feet wide'; In stating, double 
the perfect ratio. Why ? 

13. If it take 72 yards of matting, 2 ft. in. broad, to 
cover a room 27 feet long, what is the width of the room! 

14. If 24 yards at Bo.-iiou make Ki ells at Paris., how many 
ells at Maris will make 129 yards at Boston ? Make tho state- 
ment without changing the tigiifos in the ratio, and ascertain 
the answer by inspection. 
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15. How many ells at Paris will matte 24 yards at Boston, 
if 120 yards at Boston make 80 ells at Paris? 

16. How many yards of cloth, '■', qrs. wide, are equal in 
measure to YA) yds., 5 qrs. wide ? Ascertain the answer by 
inspection without any statement. 

17. What is (.he width of a piece of cloth, -10 yards long, 
equal in measurement to MO yards, 5 qrs. wide? 

18. If SO men can perform a piece of work in 11 days, 
how many men can accomplish a piece of work of the same 
kind, 4 times as large, and in £ part of the time ? 1. Instating, 
multiply the time by 5 (Why ?), then ascertain the answer by 
inspection. 2. Ascertain the answer without statement. 

19. A wall that is to be built to the height of 27 feet, was 
raised 1) feet by 12 men in 6 days. How many men must be 
employed to finish the wall in 4 days, at the same rate of work- 
ing ? How many feet in height remain to be done ? In 
stilting, divide the ratio of the height hy 3 (why not by 9 ?), 
and ascertain the answer by inspection. 

20. If 18 feet of a wall was built by 36 men in 4 days, 
how many days will 12 men take to finish it to the height of 
27 feet? 

21. A borrowed of his friend B $250 for 7 months, promis- 
ing to do him the like kindness. Some time after, B had 
occasion for U300. How long may he keep it to receive full 
amends for the favor? Longer or shorter? How do you 
ascertain the answer to be £ of 7 by inspection, without any 
statement ? 

22. If 6 pairs of gloves cost |7, what will be the cost of 
50 pairs ? What proportional part must be added to the per- 
fect ratio ? Get the answer without statement. Arts. $58!$. 

23. If 6 men build a wall 20 feet long, <6 feet high, and 4 
feet thick, in 16 days, iu what time will 24 men build one 200 
feet long, 8 feet high, and 6 feet thick ? How often is the fac- 
iei- 2 repeated in the imperfect ratio ? In writing the state- 
ment, then, preserve as many 2s In the consequent, of the per- 
fect ratio, endeavoring to dispense with as many of the other 
iaulors as may las. If properly slated, the answer will appe.ir 

at a very slight inspection. If it does not, try to state in 
another form. 

24. If 24 men can build a wall 200 feet long, 8 feet high, 
and 6 feet thick, in 80 days, how many men will be required 

25* 
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to build one 20 feet long. 6 feet high, and 4 feet thick, in 16 
days? 

25. How many men may be hired for 10 days for SliiS-iM-, 
if the wages of 4 men for 3 days be $11*04? State, and 
divide by 44*16. Why ? 

26. If the wages of 7 men for lfi days amount to SIOIKH, 
how many days will 4 men work for §11*04 at the same rate? 
State, and divide by 25*76. Why ? 

27. If 8 men mow 36 acres of grass in 9 days, by working 
9 hours each day, how many men will be required to mow 48 
acres in 12 days, by working 12 hours each day ? If each 
part of the perfect ratio bo written in ils lowest terms, the 
answer can be found by inspection. 

28. If 6 men can mow 48 acres in 12 days, working 12 
hours a day; how many acres can 8 men mow in 9 days, work- 
ing hours a day ? 

29. If 10 cows eat 12 tons of hay in 9 weeks, how many 
cows will eat 56 tons in 21 weeks ? State in lowest terms, and 
find the answer by inspection, 

30. If 20 cows cat 56 tons of hay in 21 weeks, how long 
will 12 tons last 10 cows at the same rate ? Write the podea 
ratio in lowest terms, and increase It one half. Why ? 

31. If 4 cows eat 4| tens of hay in 8^ weeks, how many 
cows will eat 9£ tons in 4j weeks? In stating, multiply liie 
tir.it part of the perfect ratio by 5, the latter part by 3 ? 
Why? 

32. If 16 cows cat 9| tons of hay in 4J weeks, how long 
will 4£ tons last 4 cows ? 

33. If $ of a bushel of wheat cost ${%, how much may be 
bought for 8| ? To what does the imperfect ratio relate? 
How much of wheat ? 



mi J5-! s 



Ans. £g of a bushel. 



Suggestive Questions.-— Whence comes this -[■£ in the first 
form of the perfect ratio? By what number is the second 
multiplied ? Whence comes the if } n the third ? The Jf of 
the answer? IT" The first and second form of the peri'ect. 
ratio are superfluous, except to a mere beginner. Solve the 
question three times ; 1st, as above ; 2d, by omitting the first 
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form of the perfect ratio; 3d, omitting the first two forma; 
that is, performing them mentally. 

34. If «£J purchase 24 doz. steel pens, what will f of a 
penny purchase ? Whence comes the i|^ ? 

•288 ^-S'288 ... 1S _ 



35. If 7 times $ of | of an estate be worth $15,00(1, what 
is % of f of it worth ? The perfect ratio is T 2 S by a menial 
process. Try it. Am. 8612jf. 

36. Bought % of a yard of cloth for ?I£. What will \ of 
a yard cost at the same rate ? State the imperfect ratio in 
the form of an improper fraction, and find the answer S2§ by 
inspection. 

37. If | of a yard of cloth cost f-J, what will § of a yard 

--UI. Arts. $£$ by inspection. 
\ 'i'k 

38. If I yd. cost $$■, what will 27| yds. cost ? 

39. If 27f yards of cloth cost $40^|, what will f- yd. cost ? 

40. A merchant, owning § of a vessel, sold | of his share 
for &750. How much of the vessel did he own, and what was 
the. value of the whole vessel at that, rate ? Value, $3000. 

41. The purchaser mentioned in the last exercise sold \ of 
his share for §200. How much did he gain by the sale ? 

Am. $12'50. 

42. A man bought % of a barrel of flour, and sold £ of it 
to one of his neighbors at the same rate for $1'12J. What 
would a barrel come to at that rate ? 

43. When flour is $6 a barrel, what is the value of \ of § 
of a barrel ? 

44. If * of g of a yard of cloth cost SI*, what will \ of 
\ yd. cost ? 

45. If | of % of a yard of cloth cost $2'40, what will % 

46. If a train of cars move at the rate of 20 miles an hour, 
what portion of a mile do they travel in a second of time ? 

47. If a train of cars move uniformly ^-J^ of a mile per 
second, what is their rate per hour ? 
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48. What would a pile of building stone cost, measuring 30 
feet long, lid I eel. broad, and 4i feet high, at $1-2;") per perch 
of 10 J feet tons:, I foot high, and \\ feet broad? Use no 
fractions in (.hi: perfect ratio. 

49. A pile ui' building stone, measuring !iO feet long, 'Ii> 
I'eet broad, and 4> feet higii, was sold for S177 ^ ; how much is 
that per perch of 16J feet long, 1 foot high, mid l-£- li:et broad ? 

50. How many cords of wood are contained in a pile 200 
feet long, 10 feet high, and 86 feet broad ? The imperfect. 
ratio here is 1. Ans. 502! cords. 

51. A justice of the peace has an income of §1500 per 
annum, and the perquisites of his office average $7 per week. 
How much will he save per annum, if his expenses average 
$15 per week, counting ■">''. weeks to the year? Imperfect 
ratio, 8. Why ? Solve this first by the aid of a statement ; 
afterwards mentally, without the use of a slate or black-board. 

52. The perquisites of the office of a justice of tbe peace 
are found to average $7 per week. His expenses average § 1 ; "> 
per week, and jet he finds his savings at the end of eaeh year 
of \rl weeks to amount (o $1084." What most be tbe amount 
of his annual income from other sources ? 

53. A contractor employed 400 workmen on a railroad for 
4 weeks, paying them a ration of provisions reery day, and f>0 
cents per working-day ; that is, for days in the week. At 
the end of the 4 weeks, he employed l'W additional bands at 
the same rate. The work whs tinished at the close of 12 weeks 
from its commencement. What was the whole expense, sup- 
posing the rations to cost 25 cents each 1 The rations and 
daily pay should be calculated separately. Why ? 

Am. $44,800. 

54. Another railroad contractor employed 300 workmen for 
12 weeks, and paid 85 cents per day, without rations; but, 
owing to rainy days and sickness, it was found that they only 
worked 18 days in four weeks on an average. How much had 
he to pay? Ans. $10,524. 

55. A man left by will jf of his estate to bis widow, J of 
tiio remainder to a son, and the rest, amounting to $100, to his 
daughter. How much did he leave in all? This may be done 
mentally. Am. $1600. 

56. If g of a pole stands in the mud, 3 feet in the water, 
and ^ of its length above the water, what is the length of the 
pole? Ans. 8 feet. 
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Interest, Discount, Commission, Insurance, and Percentage 
generally. 



I. Interest is the sum of money given for the loan or use of 
another sum of money, 

II. Three elements enter into all calculations of interest, 

namely : the principal, or money lent ; the interest paid for the 
use of the prlnci[id, sometimes called use; and the time for 

Wllir.ll till! ]il'illl'iji;il IS I'Tlt. 

III. The interest will evidently be proportional to the time ; 
for, whatever interest is paid for the use of f 100 for one year, 
twice that interest will be required for the use of the same sum 
for two years, and half that interest ior half a year. The 
interest is also proportional to the priim'qxd ; since, if So' be 
nifpirerl !br the use of SJ100 for any given time, §ii will evi- 
dently be required for the use of 850, and 812 for the use of 
8200 for the same time, 

IV. The whole sum paid back to the lender, which of course 
includes botb principal and interest, is called the amount. 

V. In questions of interest, the Latin terms per cent, and per 
annum are very frequently used. The former means far a hun- 
dred ; the latter, far a year. Thus, " at $6 per cent, per 
annum," means " at $6 for a hundred for a year." Sometimes 
one, at other times both these terms are omitted. But they 
must never be left out of the calculation. The interest paid 
per cent., or for a hundred, is frequently called the rate. 

VI. Interest is either simple or compound. Simple, ii/frrf-s? 
is that which is reckoned and allowed upon the principal only 
during the whole time of the loan ; but compound interest is 
reckoned, not only on the principal, or sum lent, but also on the 
interest, if ii remains unpaid after it becomes due. Thus, 
.rivki'iiiit-; by simple interest., it' §t> be the interest of any sum 
for one year, ,}lii will be the interest for two years ; whereas 
by compound interest it will be $12'36 ; for, in the former 
ease, the same interest is eliarged in both years, whereas, in the 
hitler, the interest is charged on $100 the first year, and on 
$106 (the amount of principal and unpaid interest) the second 
year, In order to discourage pn.il raeted settlements, the law 
does not allow compound interest on moneylent; yet, in pur- 
chasing annuities, reversions, leases, &c., it is always allowed. 

VII. In calculating interest, a month is reckoned as 30 days, 
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unless the name- of (lie month is specified; and a year is 
reckoned as 360 days. 

VIII. A note is a written promise to pay a certain sum of 
money, or its value in goods, on demand (that is, when de- 
manded), or at some future day mentioned. Hence all notes 
are called promissory notes. Some notes are drawn payable 
to bearer. But a negotiable note is one payable to some per- 
son, or order. Indorsement on a note means writing on the 
back of it. Indorsements are of two kinds : 1. When a per- 
son to whose order a negotiable note is made payable writes 
bis name on its back, lie becomes responsible for its payment, 
if properly notified that it is due and unpaid. 2. Indorse- 
ments are also records of partial payments of principal or 
interest on a note, written on the back of it. The sum or debt 
for which a note is given is called the principal, or face nf the 
note; the person who gives it. is called (he signer, or drawer ; 
and, when the note is indorsed by the person in whose favor it 
is drawn, the signer is called the principal, because the holder 
must, first look to him for payment ; the person indorsing it is 
called the indorser, and the person to whom it is indorsed when 
sold, the indorsee, or assignee. 

IX. JKscounl is a deduction made on the payment of a debt 
before it becomes due. It only differs from interest, by being 
deducted from the principal, whereas interest is added to it. 
In some of the states, banks and private individuals lend 
money on notes, by advancing the full amount of the note to 
the borrower, and charging interest thereon. In other states, 
it is customary to discount notes ; that is, to advance the 
amount of the note, less the discount, and to charge no in teres!. 
The difference between the two methods will be best exhibited 
by an example. In the former ease, the borrower draws a 
note, say for §100, payable with intcrest_at 6 per cent, in one 
year. For this he receives 8100, and at the end of the year 
pays £106. In the latter ease, the note says nothing of 
interest ; the borrower receives §04, and pays §100 at the end 
of the year. Thus, the one piivs an interest of Sii for llie use 
of J-liH) for a year, and the other pays a discount of §ti for 
the use of $1)4 for a year, making a difference of -JiJ of 1 per 

Present worth of any sum implies that it is payable at a 
future time without interest. The present worth, then, is such 
a sum as would at interest amount to the debt when due. Thus, 
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the present worth of $106, due a year hence, is 8100; because 
§100 at interest for that time amounts to $106. 

Commission is an allowance for buying or selling goods fin- 
another person, generally so much per cent, as may be agreed 

Profit or loss (Tn the purchase or sale of any kind of prop- 
erty, is also frequently reckoned at so much per cent. 

Questions by l/ie teacher.— What is interest ? How many 
elements enter into all calculations of interest ? !Xame them. 
What is the principal ? The interest ? The amount ? What 
is the meaning of per cent. ? of per annum. ? Are these 
terms ever omitted ? Can they be omitted in the calculation ? 
State the difference between simple and compound interest. 
How many days are reckoned to a month when no particular 
month is specified ? How many days to a year ? 

Exercises for the Slate or Black-board. 
1. What is the interest of S400 for 6 years, at 5 per cent. 



Suggestive Questions.— What four words ask the qucslion '? 
What, then, is the imperfect ratio ? What is the ratio of the 
principals ? How is the 100 expressed in the question ? Why 
is $400 placed above in the perfect ratio ? What is (In: ratio 
of time ? How is one year expressed in the question ? Why 
is 6 years placed above ? 

2. In what time will the interest of $400 come to §120, 
at 5 per cent. ? 

__100O20 A 6 b inspection. 

I - 4U0- 5 J 3 * 

Suggestive Questions. — What three words ask the question ? 
What, then, is the imperfect ratio ? Where do yon find Ihe 1 
year in the question ? How are the two principals expressed 
in the question ? Will it take less or more time for $400 than 
for $100 to produce $120 of interest? Should the larger or 
smaller principal, then, be placed above? Of what numbers 
does the ratio of the interest consist? Why should the hiiL'^r 
number be placed above ? 
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3. What principal will produce S120 in 6 years, at 5 per 
cent, per annum ? 



120-1 

100 — 5 • 6 



Ans. $400, by inspection. 



e Questions. — What two words ask the question ? 
In what two words is the given principal expressed ? What 
two sums of interest are given ? Why is the larger placed 
above? How are the two numbers forming the ratio of time 
cjqiresscd 1 Why is the smaller placed above? 

4. What will be the amount of f 400 in 6 years at 5 per 

400-6 
"ir~T( )(M ^ m ' ^ nterest ^120, amount g520, by i;i sped ion. 

Suggestive Questions. — What is meant by "amount"? 
How, then, can the amount be found ? 

5. What is the interest of 854 for 4 months, at 6 per 
cent, per annum ? 

54 • 4 '54*2 
T = 100«12 ° r T ' -ri '^ nS ' ^'O 8 . °y inspection. 

Suggestive Questions. — How is the 12 in the perfect ratio 
expressed in the question? Tn the abbreviated perfect ratio, 
why is the ratio of the months expressed by § rather than by 
J ? (See the imperfect ratio.) 

6. What is the interest of $36 for 7 months, at 6 per 

~a-=- , ■ ■■ * - Ans. $1'26, by inspection. 

Suggestive Questions. — The first part of the perfect ratio, 
'-?■{'-> '■■ the ratio of the principals. By what number is it 
divided i By what number is the remaining part of the per- 
fect ratio, i. e., the ratio of the months, divided ? 

7. What is the interest of |240 for 12 days, at 6 per 

240-12 2'4-'2 , Jn , , 
T=l00^6T or T^6 ^- '48. 1-y inspection. 
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Suggestive Questions. — How is the first part of the perfect 
ratio abbreviated ? How is the second part ? Is the 360 in 
the perfect ratio expressed or understood in the question ? 

Note. The first or complete form of the perfect ratiri tlir.uSil 
be dispensed with as soon as possible, passing at once to the 
abridged form by a mental proeess. 

8. What is the interest of $54 for 37 days, at 6 per 
cent. ? -54-3'7 

-g~=-r 7 oc Ans. 33^ cents, by inspection. 

Suggestive Questions. — Whence comes 36 in the perfect 
ratio ? Why is the 54 changed to '54 ? the 37 to 3'7 ? The 
answer is the product of '09 and 3*7 ; whence eomes the '09 ? 

9. What is the interest of $48 for 25 days, at 7 per 

[8-2-5 -0l£-2<5-7 , „„, , . . 



['■:} 



!• 1-7 






form^if the 
the first forn 



Suggestive Questions. — Whence comes '0l£ in the second 
j>f the perfect ra.tio t (Examine it in connection with 
n.) Why are both terms multiplied by 7 ? 
What is the interest of $350 for 3 years, 4 months, 
and 6 days, at 5 per cent. 1 The time may be considered as 
1206 days, or as 3§£ years (Why ?), or as 3 years and 126 
days, or as stated above. In the two latter use separare i::il- 
culations for the different periods. Perform the calculation in 
each of the four different methods. A slate or blaek-Wa'd 
will be iiccessiifv, im l.lie question cannot readily be solved by 
inspection. " Ans. $Ts&Wl>,. 

11. What is the interest of §75 for 5 months and 17 days, 
at 7 per cent.1 Bring the time into days for first euk-niii.iiiji), 
and prove by calculating for months and days separately. 

Ans. $2'435+. 

12. Calculate the interest of the following si 
cent, per annum. 

Brought o 
$36 for 2 years . 



$100 for 60 days 
50 for 30 " 
25 for 90 " 
27-50 for 75 " 
72-75 for 25" 
Carried ov 



i, at 6 per 
.-, $2-271 



75 for 18 n 
Hi lor r, 
27 for 4 
89 for l£ 



inlis 
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13. A merchant in New York, who allowed his customers a 
credit of three months, charging interest at the end of that 
period, until paid. Lit 6 per cent, per annum, found the follow- 
ing unpaid charges on his hooks on the first day of January, 
1853, -via. 

Against A, 8500 Feb. 1, 1852. 

" B, $260 Feb. 14, " 

C, $380 June 1, 

I>, |137'50 July 1, 

E, $550 Aug. 1, 

F, $225 Sept. 15, 



$2062'50 $45'47£ 820i)7'97£ 

Calculate the interest and several amounts due by the debtors 
on said first of January, allowing half a month for the latter 
halves of Feb. and Sept. 

14. "-What is the amount of $500 for 1 year and 6 months, 
at 6 per cent. ? 

15. What sum will amount to $545 in 1 year and 6 mapths, 
at 6 per cent. ? 

16. At what rate per ceut. will 8500 amount to $545 in 1 
year and 6 months ? 

17. In what time will $500 amount to $545, at 6 per cent 

18. What is the interest of £20 15s. &d. for 3 months, at 5 
per cent, [Bring shillings and pence to decimal of a pound. 
See p. 242] 

19. At what rate per cent, will £20 15s. Gd. amount to 
£21 Us. 8±d. in 3 months! 

20. What is the amount of £20 in 2 years and 6 months, at 
6 per cent, per annum ? 

21. In what time will £20 amount to £23, at 6 per cent. ! 

22. What is the interest of £540 7s. 6d. for 1 year, at 5 
per cent.? 

23. If £540 7s. 6i. amount to £567 7s. 10^. in 1 year, 
what is the rate per cent. ? 

24. Find the interest of £25 8s. id. at 6 per cent, for 7 
months and 20 days. 

25. If the interest of £25 8s. id, be 19s. h$d. at 6 per 
cent., what is the tirao ? 
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26. What is the interest of £100 for a month, at 5 per 
cent, per annum ? 

27. What principal will amount to £100 8s. id. in a month, 
at 5 per cent. 1 

28. Calculate the amount due on the following note, on the 
first day of January, 1853. 

8100. Burlington, Vt, March 1, 1852. 

On demand I promise to pay to the order of Jonathan 
Wheeler, one hundred dollars, with interest at (5 per cent, per 
annum, for value received. Tobias Cheney. 

The following indorsements were on the above note : May 1, 
1 852, paid 320. Aug. 1, 1852, paid $30. Aits. $53'45. 

D"* Various rules have been established by different courts 
of law to prevent the compounding of interest where partial 
payments arc made on notes. Probably, the most simple ;iii<l 
exactly correet one is the following : " Find the amount of the 
note from the time it first began to bear interest till il* fiiiiil 
settlement ; then find the amount of each several payment at 
the date of settlement, and subtract their sum from the amount 
of the note. The balance will show how much is due on the 
day of settlement." 

29. Find the amount due on each of the following notes on 
the 1st day of January, 1853, after deducting the amount of 
partjal payments agreeably to the above rule, and then find 
the sum of the whole. 

$500. Boston, Jan. 1, 1849. 

For value received, I promise to pay to John Smith, or order, 
on demand, five hundred dollars, with jnk:resf. at per cent. 
A. B. 

Indorsements: Jan. 1, 1850, received one hundred and 
twenty-five dollars. Jan. 1, 1851, received two hundred dol- 
lars; Jan'l, 1852, received one hundred and fifty dollars. 

$125. Boston, March 3, 1852. 

I promise to pay on demand to the order of John Smith, 
one hundred and twenty-live dollars, with interest at 6 per 
cent., for value received. C. II. 

Indorsements : June 14, 1852, received forty dollars. Oct. 
1, 1852, received twenty-five dollars. 
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$352. Boston, April 1, 1852. 

We promise to pay on demand to the order of John Siiiith, 
throe hundred mid lifty-UvO dollar?, with interest sit- 6 per edit., 
for value received. E. F. & Co. 

Indorsements : May 1, 1852, received one hundred dolors. 
May 15, 1852, received fifty dollars. Oct. 1, 1852, received 
twenty dollars. 
$750. Boston, Feb. 14, 1852. 

On demand I promise to pay to John Smith or order, seven 
hundred and fifty dollars, with interest at 6 per cent., for value 
roc ei red. G-. H. 

indorsements, July 4, 1*52, received two hundred dollars. 
Sept. 1. 1852, received three hundred dollars. 
$150. Boston, Jan. 1, 1852. 

On demand I promise to pay to John Smith or order, one 
hundred and fifty dollars, with interest at 6 per cent., for value 
received. J. K. 

Indorsement : May 1, 1852, received fifty dollars. 
$250. Boston, May 4, 1852. 

On demand, I promise to pay to the order of John Smith, 
two hundred and fifty dollars, with interest, at 6 per cent., for 
value received. L. M. 

Indorsements : Oct. 1, 1852, received thirty-seven dollars 
and fifty cents. Nov. 1, 1852, received twenty-five dollars. 

Total amount of the above sis notes, S026'736. 

30. What is the discount on a note for $500, drawn this 
day, payable 60 days after date, at 6 per cent, per annum ? 

XT" Three days of grace are allowed by law for the pay- 
ment of notes ; that is, a note drawn at 60 days is not con- 
sidered payable for 63 days, and banks charge discount, lor 
one day more ; that is, they charge for the day on which the 
note is payable as well as for that on which it is drawn. 

SI. How much docs a bant allow for a note for S200, pay- 
able in 60 days, at 6 percent.? Ans. §r,)7'Mi. ' 

32. How much is the bank discount for a note of $650, 
payable in 90 days, at 6 per cent.? Ans. $1018. 

33. A nolo lor 32500 was discounted in bank at 6 per eon:. 
payable in 00 days with grace. How much money did the 
owner receive for it? Ans. S2l(HfS3. 

34. Find the interest of $240 for 5 years, at 4£ per cent, 
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35. In what time will 8240 amount to $294 at 4£ per cent. 

36. At what rate will $240 amount to $294 in 5. years ? 

37. "What sum of money will amount to $294 in 5 years, 
at 4^ per cent, per annum ? 

38. A father, at the birth of his son, lent a brother 81(10, 
to he paid to his boy with simple interest at 6 per (lent., on the 
boy's attaining his majority. What would be the amount ? 

39. What sum would amount to $226 in 21 years, at 6 per 
cent, per annum? 

40. What is the interest of 125 francs for a year, at 4J per 
cent, per annum ? 

41. In what time will 125 francs amount to 130jj francs, 
at 4£ per cent, per annum ? 

42. What is the interest of 225 ducats for 6 months, at 4 
per cent, per annum ? 

43. At what rate per cent, will "2Li."> ducats u mount to 229J 
ducats in 6 months ? 

44. Bold to John Thomas the following goods at cash prices, 
under an agreement that he is to pay interest on all sums due 
from the delivery of the goods until paid, viz., Jan. 1, 81275 ; 
March 1, he paid 8600, and bought 8100 worth of goods; 
April 1, be paid $500 ; May 1, he paid $1000, and bought to 
the amount of $800; July 1, he paid $400; Sept. 1, be 
bought goods amounting to 81500, and paid 8800. On the 
first day of January following he called to settle. How much 
was then due, charging interest at 6 per cent. ? Am. S3!j8. 

45. In how ninny ywirs will a sum of money double itself 
(that is, 8100 produce 8100 of interest), at 6 per cent, per 
annum? Am. 16 J years. 

46. A commission merchant sold good* to the amount of 
$5650, for which he charged a commission of 2j- per cent. 
What was the amount of his profit on the sale ? 

_ _5650 
ity — 100 A*s. $141'25. 

47. How much is the commission of g72u, at 3 per cent. ? 

48. What amount of goods must be sold to produce a com- 
mission of |21'75 at 3 per eent. ? 

49. How much per cent, does a commission merchant charge, 
if his commission amounts to $21'75 on $725 ? 

50. A lady, who had 8360 in a savings-bank wished to draw 

26* 
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out 5 per cent, of her deposit. What would be the amount of 
her draft? 

51. If 5 per cent, of a deposit in n savings-bank was $18, 
what was the whole amount? 

5a. A lady, who had $360 in a savings-bank, drew out $18. 
How much was that per cent. ? 

53. What is 6J per cent of $963 ? 

54. $64'20 is how much per cent, of $963? 

55. $64'20 is 6$ per cent, of how much ? 

56. How much is 15 per cent, of $730'24 ? 

57. $109'536 is bow much per cent, of $730'24 ? 

58. $109*536 is 15 per cent, of bow much ? 

59. A man insured some property in a mutual insurance 
office to the amount of $0000, for which he gave a not« for 4 
per cent, of the amount insured. What was the amount of the 

60. A man insured his property for 4 per cent., for which he 
gave a note for $240. What was the amount insured ? 

61. If the insurance on my housohold furniture, at f of 1 
per cent, for a year, amounts to $5'62J , what is the furniture 

62. How much ia the annual insurance on my household 
furniture, valued at SI 500, at g of 1 per cent, per annum? 

63. How much is the annual insurance on property to the 
amount of $7500 at £ of 1 per cent, per annum ? 

64. How much property would be covered by an insurance 
for which $37'50 was paid, at the rate of £ of 1 per cent.? 

65. A merchant failing, found that be owe! -340,000, and 
thiit he had goods to the value of $10,000, a house valued at 
$4000, cash $2500, and good debts $3500. How much per 
cent, could he pay to his creditors ? 

66. On taking an account of his property a merchant found 
it amounted to $20,000, which was only 50 per cent, of what 
be owed. How much did he owe ? 

67. A bankrupt owes A g204'50, B $65, C $150, D 
I? 127-50, E $1500, and numerous small debts to the amount of 
81653. His whole property only amounted to $3000, which 
was distributed among his creditors in proportion to their 
demands, Hnw much per cent, did he pay, and how much did 
each creditor receive? 

68. The estate of a bankrupt, when divided among his 
creditors, amounted to 75 per cent, of their demands, which 
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amounted in the whole to $4000. How much did the estate 
prove to be worth ? 

69. A farmer in Vermont insured his. property in a mutual 
in;-ut'iiri '■_■!.; company, a* follows, vi/., on his dwelling-house and 
woodshed attached $2000; on household furniture and clothing 
therein $350; plate and books S50 ; provisions and produce 
in his house $80 ; piano-forte $150 ; new barn and shed g^Oi! ; 
produce therein $150 ; old barn and cider-house $90 ; produce 
and cider-mill in same $60; corn-barn $30; produce therein 
J50 ; farm-house and woodshed $200. To effect this insurance 
the farmer gave a note without interest at the rate of 4| per 
cent, on the amount insured, and paid 3 per cent, of the 
amount of the note in cash, together with 50 cents for the 
policy. Three years afterwards he was called on for an assess- 
ment of 4 per cent, on the face of the note (without reference 
to what had been paid). Three months afterwards the whole 
properly was destroyed by tire, and the farmer was paid the 
1V.1 amount tor which it was insured. How much did he save 
by effecting this insurance, allowing interest, at ( .i per cent, per 
annum on his payments ? Ans. $33l"!7'(18. 

70. I bought 10 shares of stock, at $50 per share, for 
which I paid 6 per cent, advance (§53 per share). After- 
wards the stock fell to 10 per cent, below par. How much did 
I lose by the fell ? Ans. 880. 

71. A man subscribed for 50 shares of bank stock, at $50 
per share. He sold half of them at 6 per cent, advance, and 
some time afterwards sold the rest at 10 per cent, below par. 
Did he lose or gain by the transaction, ami how much? 

Ans. He lost $50. 

72. A merchant bought goods to the amount of $3500, 
and sold them at a profit of 15 per cent. What was his whole 
gain? 

73. Upon the sale of goods to the amount of $3500, 
a merchant made a profit of $525. How much did he gain 
per cent, ? 

74. A merchant purchased 150 barrels of flour at $5 per 
barrel, and paid 25 cents a barrel for transportation. An 
accident happened to the flour, which caused him to loso 5 pur 
cent, on the transaction. What was the amount of his loss ? 

75. A dealer in flour sold 150 barrels for S748-12', by 
which he lost $39'37£. How much did he lose per cent. ? 

76. A flour dealer bought in one day the following lots of 
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flour : 25 barrels at $5£ ; 50 at 85J ; 90 at &5 ; 100 at $4 £ ; 
400 at 85. His store rent was 810 per week; clerk hire, 812 
per week ; insurance on his flour at the rate of -fa of 1 per 
eerit. per week. What price per barrel will cover all expenses, 
mill afford 10 per cent, profit on the outlay, if sold within the 
week? ' Am. $5'54+. 

77. A tax of 82000 is assessed upon a certain town, of 
which $W0 is raised by poll-Ux, that is, by a tax raised on 
the citizens by the head, without regard to property, and the 
remainder on the inhabitants, in proportion to the amount of 
their real and personal property. The number of taxable citi- 
zens is 800, and the whole amount of taxable property in the 
town is valued at $400,000. How much is the tax per cent, 
on the property, and what has a farmer to pay on 2 polls in 
his family, and property to the amount of 81500 ? 

Ans. % of 1 per cent, and taxes 87. 



I. When the interest is for one or more years. 

Exemplification for the Black-board. 

1. What is the interest of 856 for 2 years, at 6 per cent 

56 • 2 66 • 2-6 _ '56-2-6 

6 — T00 r l _ ~100*l'6 — 6 

Suggestive Questions. — -What dues 56 represent in the sec- 
ond peiii.ut ratio ? What part of the principal do you find in 
tho third perfect ratio? What does the 2 represent? the 
£> ? By what, then, must the hundredth part of the principal 
he multiplied to give the interest for any number -of years ? 
Form a rule, then, to find interest for one or more years: 

Multiply the — part of the — by the — and the — , or by 
their product. 

Exercises for the Slate or Black-board, 
1. Bind the interest of 824 for 6 years at 5 per cent., by 
inspection, without any statement. Ans. $7'20. 
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2. Find the interest of $64 for 7 years at 6 per cent.., by 
inspection, without statement. Ans. $26'88. 

3. Interest of $345 for 3 years at 5 per cent., by inspection, 
without statement. Ans. J51'75. 

II. When the interest is for one or more months. 

F..a:mp'!.iJir.ation for the Black-board. 

1. What is the interest of $61 for 8 months at 6 per cent. 

_ 64 - 8 _ '64-8-6 
~6~~100-12 — 1-12*6 

Suggestive Questions. — What does the '64 represent in tho 
second perfect ratio ? Ans". The — part of the — . What 
does l-tn; S represent ? tho 6 ? Form a rale, then, by which to 
find interest for months : 

Multiply the — part of the — by a fraction in its lowest 
terms, of which the product of the — and — of — forms the 
numerator, and 12 the denominator. 

Exercises for the Slate or Black-board. 

1. Find, by inspection, without statement, the interest of 
$245 for 9 months, at 4 per cent, per annum. Ans. $7'35. 

Suggestive Questions. — What is the numerator of the mul- 
tiplying fraction in this problem? tho denominator? To what 
integer is the fraction equal ? 

■2. Find, by inspection, withnut statement, the interest of 
$336 for 8 months, at 6 per cent. Ans. $13'44. 

3. Find the interest of f 27 for 11 months, at 7 per cent. 

Ant. $113. 

4. Find the interest of £12 10s. hd. for 7 months, at 6 
pet cent.. Ans. £0 8 9-f 

III. When the intern,!, is for one or more days. 
Exemplification fur the Black-hoard, 
1. What is the interest of 3384 for 16 days, at 6 per cent. 
384- 16 '384-16-6 



6 100-360 1 ■ 36-6 
Suggestive Questions.— What does '384 represent i 
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second perfect ratio ? the lti ? the 6 1 the 36 in the denomi- 
nator ? Why not 360 ? See the principal in the numerator. 
What is the fraction in its lowest terms hy which the thou- 
sandth part of the principal is to be multiplied? Give a rule 
fur iimliri" intovs.'st for days. 

Multiply the — part of the — by a fraction in its lowest 
terms, whose numerator is the product of — and the — , and 
whose denominator is 36. 

Exercises for the Slate or Black-board. 

1. What is the interest of $450 for 18 days, at 5 per cent. ? 

Am. $1'12J. 

2. Find the interest of §220 for 25 days, at 6 per cent. 

Am. S'916. 

3. Find the interest of $324'50 for 24 days, at 6 per cent. 

Aw. $1*298. 

4. Find the interest of £365 for 16 days at 5 per cent. 

Am. 16s. 2M 
IV. When the Time consists of two Determinate Fractions, 
or of an Integer and one or two Determinate Fractions. 

Exemplification for the Black-hoard. 
1. What is the interest of 8420 for 2 years, 4 months, and 
IS days, at 6 per cent, per annum ? 

$4'20-12= =50'40 Int. for 2 y. by Case I. 
4'20*?f =2= 8-40 Int for 4 m. by Case II. 
'420-Jffi=3 = 1'26 Int. for 18 d. by Case III. 
SOWO Int. for 2 y. 4 m. 18 d. 

Exercises for tJie Slate or Black-hoard. 

1. What is the interest of 83475 for 9 months and 12 days, 
at 6 per cent, per annum ? Ans. $163-325. 

2. Find the interest for the same sum and time at 7 per 
cent. Ans. $l!KKi \;>. 

3. Find the interest for the same sum and time at 5 per 
cent j1im..$136'104. 

4. Find the interest of $0'73 for 1 year and 8 months, at 6 
percent. Am. '073. 

5. Find the interest of $7342 for 1 year, 4 months, iind If) 
days, at 6 per cent. Am. §vj05'Y15. 
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6. Find the amount of a bond for S875'49 for 5 years, 8 
months, and 18 days, at 6 per cent.; also at 7 and at 5 per 
-cent. f $1176'78 at 6 per cent. 

Am. ) «1226'S2 at 7 per eent. 
( $1126'74 at 5 per cent. 
E7" The three rules that have been developed above may all 
be com prch ended in one, as follows : 

The interest for any given sum may be found by multiplying 
its — part by a fraction in its lowest terms, whose numera- 
tor is the product of the — and — , and whose denominator 
is 1 for years, 12 for months, and 360 for days. 

1. Find the simplest form of the fraction for multiplying 
the principal when the time is 8 months and the rate 6 per 
cent, Ans. j-. 

2. Find the simplest form when the time is 5 months and 
the rate 7. Ans. f£. 

3. When the time is 3 months and the rate 8. Ans. 2. 

4. When the time is 36 days and the rate 6. Ans. §. 

5. When the time is 20 days and the rate 7. Ans. f s . 

6. When the time is 6 days and the rate 6. Ans. fo. 
\0~ The rate of interest is generally fixed by law in the 

Beveral States of the Union. As in most of these it is sis per 
cent, it may be well to seek for a still more simple rule for 
calculating interest for months and days when the rate is 
uniformly of that amount; as follows : 

Exemplifications for the Slack-board. 

For Months. 

1. Find the interest of $500 at 6 per cent, for 4 months. 

_ 500- 4 *6 

r = 100'12-6 ' 

Or, cancelling only the principal and the permanent terms 
of the ratio, 

5'00-4-l 

6 — 1'00'2'6" 

Suggestive Questions. — -What is the multiplying fraction in 
the last formula ? What part of the 4 months is $ ? If the 
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number of months was 6 what. would be the fraction? Will 
the fraction, then, for any number of months be always equal 
to half the number of months ? Give, then, a rule for finding 
the interest for months at 6 per cent. 

Multiply the — part of the principal by — the number of 



rntha. 






2. Find the interest of J568 at 6 per cent, for 24 days. 
_ 568- 24- -6 
6 "~ 100-360-6' 
Or, cancelling the principal and the permanent terms of the 

_ 5'68-24-l 
6 — 1-00-6Q-6* 

Suggestive Questions. — What is the multiplying fraction 
in the last formula ? What part of it would be different if the 
number of days were altered ? Would the fraction, then, 
always be ^ of the number of days ? Give, then, a rule 
for finding the interest both for months and days, at 6 per 

Multiply the — part of the principal by — the time when it 

cosjsinfs of months, and by — of the time when it eoiisi-st* of 

Exercises for the Slate or Black-board. 
1. Calculate the interest of the following sums, as above, at 
6 per cent, per annum. 

Brought over, $2<271 
$36 for 2 years . . . 
75 for 18 months . . 
32 for 3 « . . 
27 for 4 •' . . 

89 for 1£ " . . 

Total, fl5'028 



$100 for 60 days 
50 for 30 " 
25 for 90 " 
27'50 for 75 " 
72'75 for 25 « 

Carried ovei 



■, 82-271 



2. Find the interest of .£300 for 2 years, 8 months and 15 
days, at 6 per cent Am. j£48 15s. 

3. Find the amount of $221'75 for 3 years, 7 months and 
6 days, at 6 per cent. Am. $269'647. 
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KIT" There is another method of computing interest when 
the time consists partly or wholly of determinate fractions, 
which will probably be found aa short and simple as either of 
those already aivou, namely, by the method called " Practice," 
as developed p. 254. Or, the time may be resolved into its 
Id west (JeuomlhiitLOi!, ami liie wliole calculated by one oper- 
ation. Two examples by each of these methods will make 
both sufficiently clear. 

1. Find the interest of $265 for 2 years and 5 months, at 
7 per cent. 

I. By Practice. 

$2'65 = T £ TT of the principal. 

14 ^product of years and rate. 
37'10 =Int. for 2 y. 
4 m.=4 of 2 y. 6'183=Int. for 4 m. 

1 m.=| of 4 m. l-545 =Int for 1 m. 

$44'828 =Int. for 2 y. 5 m. 

II. By changing the time to its lowest denomination. 
2y. 5 m.=29 months. 

T J,r of principal 2'65x 29 X 7-5-12= W. 

203 
12 )5S7'95 

$44'829 Int. for 29 m.=2 y. 5 m. 

2. Find the interest of % 224'75 for 3 years, 4 months, and 
16 days, at 5 per cent. 

I. By Practice. 
82'2475= T i . of principal. 

15=product of years and rate. 
33'7125=Int. for 3 y. 
4 m. % of 3 y. 3'7458=Int. for 4 m. 

15 d. £of4m. '4683=rnt. for 15 d. 

1 d. t^ of 15 d. '03 12= Int. for Id. 

f37-9578= Int. for 3 y. 4 m. 16 d. 
27 
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II. By changing the Time to its /<,«;«/ ilcnominiitii/ii. 
8 y. 4 m. 16 days =1216x5 rata=6080, 

82'2475= T J a of principal. 
152 



9 )341*6200 

37'9577+ aslnt. for 3 y. 4 m. 16 d.=1216 d. 

<&* Perform all the exercises under the head of " Short 

Processes," &■'-■: where the lime is of two or three denomina- 
tions, first by " Practice," and then by " Changing the Time," 
its above. 

RECAPITULATION 



1. tor one or more years. 
Rule. — Multiply the — part of the — by the — and the — , 
or by their product. 

II. For fractional purls of years. 
1. When the rate is 6 per cent. 
Utile. — Multiply the — part of the — , by — ■ of the time 
when it consists of months, and by — of the time when it 
consists of days. 

2. When the rate is less or more than d per cent. 

ltcrLE. — Multiply the — part of the — , by the lowest term 

of it fraction, whose numerator consists of the product of the 

— and the — , and whose denominator is l:i for months ami 

:>jij ibr days ; or, by " Practice," or by " Changing the Time." 

COMPOUND INTEREST. 

DrtLution. — Compound Interest is that which arises from 

the principal increased by the interest as it becomes due at 
the end of each year, or other stipulated time of payment. 
Though, no doubt, strictly just, it is illegal in most, countries, 
most proW.iW on the principle that it is well to encourage fre- 
quent settlements, and to discourage the accumulation by oon- 
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staut increase of unpaid interest, which might finally be 

injurious liotli (0 dcblor and creditor. 

1. Find the amount and interest of $500 at compound 
interest for 8 years, at o per cent, per annum. 



500 principal loin . 

25 interest for 1 year. 
525 principal at the end of 1 year. 

2fr25 interest on $525 for 1 year. 
551 '25 principal at the end of 2 years. 

27'56 interest on $551'25 for 1 year. 
Amount 578'81 principal at the end of 3 years. 
500 original principal. 

78'81 Compound Int. on $500 for 3 years. 

2. Find the amount of $324 at compound interest, for 4 
years, at 6 per cent, per annum. Ans. $>109'iM. 

3. Find the amount of $532'24 at compound interest for h\ 
years, at 4 per cent, per annum. Ans. $654'02. 

4. l?ind the amount of the same sum at compound interest 
for 2J years, at 6 per cent. Ans. $615'96. 

E7* Another method for computing compound interest will 
be developed in the Supplement, under the head of "Progres- 
sion by Ratios." 



PARTNERSHIP. 

1. Sis villagers hired a pasture for S75. A put in 5 cows for 
the season, B 2, C 3, D 8, and E and F 1 each. How much 
was the pasturage for each cow? Ans. $3'75. 

2. The same men die ibliowin^ year hired the same pasture 
for the same price. A put in 5 cows for IJ months ; B 2 cows 
for 5 months ; C 5 for 4 months ; D 8 for 5 months ; and E 
and F 2 eaeh for 5 months. How much had each person to 

IC7* Five cows for 4 months=l cow for 21) month;-. 
Ans. A $18*75; B $6*25; C $12*50; D $25 ; E and F 
$6 '25 each. 

3. Four men enter into partnership. A puts in S2500, B 



, y Google 



316 WSITTEN ABITHMETIC [CHAP. T. 

$3000, C $2500, and D $2000. They gain 81500. What in 
the share of each? 

Ans. A $375, B S450, 8375, and D SSOf). 

4. Three men enter into partnership. A puts in $500 for 
10 months, B $600 for 6 months, and C $800 for 4 months. 
Thev lose $300. How is this loss to be apportioned ? 

\&* 600 for 6 months=3rj00 for 1 month. 

Ans. A's loss &127&; B'a $91^; C'b 81§£. 

5. Two merchants traded in company. Each put in 8-")00. 
But A kept his in for 12 months, while B was only in for ti 
months. Their gain was $600. How should it be divided > 

Am. A should have $400, B $200. 

6. A,B, and C, put money into a. join! pioek. A put in & J(i, 
B and C together $170. They gained $120, of which B took 
$42. What did A and O gain, and B and put in respect- 

Am. A gained $24 and C $60 ; B put in §70 and C $100. 

7. Two merchants entered into partnership for 18 months. 
A, at first, put into stock $400, and at the end of 8 months put 
io $200 more. B, at first, put in $1100, and at (he end of 4 
months took out $280. At the expiration of the IS mouths 
they found the fains t» unni'.un to pi. (J 5:*. What Is cadi man's 
share? Arts-, A's $385£§gg, B's $G66^ » ff . 

8. A and B went into partnership. A put in on the first 
nf January £150, but B could not put in any til! the f Li-.-.t of 
May. What did he then put in to have an eijual share at. the 
year's end? Ans. £225. 

9. Three merchants traded in company. On the first of 
January they reckoned their gains, of which A and B took 
£.■2-1* ■ B and U £215 ; and A and C £187 10s. What was 
the whole gain, and the ciin of each ? 

Am. Whole gain £315 5*. Gain of A, £100 5*.; of B, 
X127 15.v; of C, £87 5s. 

10. Three merchants, A, B, G, enter into partnership. A 
advances 31200 ; B ?S00, and $6(J0. A leaves his money 
8 months, B 10 months, and G 14 months, in the l.msineK;. 
Tiii'v iiniii p.'nK). What is the share of each? 

' ' Ans. A receives $184 T 9 3 , B 5153^. &161-&. 
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1. Change £5 12s. sterling to federal money. 

8 — 5 ' 6 decimal of £5 12s - = $24 8 , Arts. 

T *2ii0 decimal of $1 in pounds. ^' 

2. Change the same sum from New England currency, and 
also from New York currency, to dollars. 

3. Change |18| to New England currency, and $14 to 
New York currency. 

i. Change £36'50 to New York currency. 

5. Change £14 12s. New York currency to dollars. 

6. A merchant sends cotton to England, which is sold 
there for £2000, besides paying all expenses. To a friend, 

who wishes 10 purchase fronds ill England, ho sells a draft for 

that amount at 6 ,per cent, advance. How many dollars does 
he receive for his draft? 

7. A merchant of Newbern, N. 0., bought goods in New 
York to the amount of $1000. He directed the seller to draw 
on him through the Planter's Bank of Charleston, S. C, in the 
currency of that state. What most be the amount of the New 
York merchant's draft, when South Carolina money was at 2 
per cent, discount in New York, and how much must the New- 
bern merchant pay in Nortii Carolina currency, exchange with 
Charleston being 1 per cent, discount only ? 

Ans. £238*094- in 3. Carolina, and £412'35+ in N. Oaro- 
lina currency. 

8. A merchant in New York ships a quantity of cotton to 
Liverpool, which sulis for £~ifuj, besides |':iji",i freight, com- 
mission, and ali other expenses. For hew many dollars should 
he sell his bill of exchange on Liverpool, exchange being 7 
per cent, advance 1 Ans. $2377-77. 

9. Another merchant sends cotton hy the same \essel, 
which brings ihe same sum. .But, instead of selling his bill in 
New York, bo forwards it to a merchant in New Orleans, in 
payment for a debt which he owes him. How much should he 
be credited in New Orleans, If Louisiana funds be at a dis- 
count of 2 per cent.? Ans. $24:>li'30. 
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10. A merchant in Boston has effects at Amsterdam, Hoi- 
land, to the amount of $3530, which he can remit by way of 
Lisbon at 840 rees per dollar, and thence to Boston at 8s. Id. 
per milree (=1000 rees) ; or, by way of Nantz, at 5f livres 
per dollar, and thence to Boston at 6s. 8rf. per crown of G 
livres. Which is the most advantageous nay of remittance, 
and what is the difiirrence between them? 

Am. By Lisbon £1108 8s. %-^d. By Nantz £1059. 

11. If 140 brace?, at Venice be equal to I;'><! braces at Leg- 
horn, and 7 brace- at Leghorn be equal to 4 Atneru-au yards: 
how many American yards are equal to 52- Aj Venetian braces? 

Am. 32 yards. 

12. If 40 lb. at Newburyport make 3G at Amsterdam, and 
90 lb. at Amsterdam make 1 10 at. Dantziek, how many lb. at 
Dantaick are equal to 244 at Newburyport? 

Am. 283^ lbs. 

13. A merchant in Mississippi purchases goods to the value 
of 81500 f'i-oin a. merchant in New York. He sells the goods 
in his store at Jackson, and receives his pay in cotton, which 
he sends to his correspondent in New Orleans, who forwards it 
to Liverpool, where it is sold, ami the nel proceeds i-emiiled to 
a banker in London, ami placed to the credit of the Mississippi 
merchant. 1'or how much sterJitiL' money must the latter draw 
a bill of exchange on London in favor of the New York mer- 
chant, allowing iiim 3 per cent, interest for the credit, on his 
goods, exchange on London being 7 per cent, advance ? 

Am. £324 17s. l\d. 

14. A banker received i00 ducats at 7s. Gd. per ducat, and 
579 dollars, at 4s. 8d. per dollar, which he exchanges for 
Flemish marks, at 14s. 3d. each. How many oujilit he to 
receive? Ans. 589 T y r . 

15. A bill of exchange for £ (nit si.ei'iitii.' was aeeeptod at 
London, lor an equal value delivered at Amsterdam, at £1 
J 'is. (id. Flcir,i-.h, for ,.t 1 sterling. How much money was deliv- 
ered at Amsterdam ? Am. £070 Flemish. 

16. A merchant delivered at London £120 sterling, to 
receive £14T Flemish in Amsterdam, How much was £1 
Sterling valued at. in Flemish money? Ami. £1 4s. (id. 

17. A factor sold floods, at Cadiz for I4BS pieces of eight, 
valued at 4s. tii-d. sterling each. How much sterling money 
do those pieces of eight amount to? A-itx. £333 7s. '2d. 

18. A traveller wished to have an equal number of crowns, 
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at 5s. Qd. per crown, and dollars, at 4s. bd. each. How many 
of CM-h sort may he have for £309 8.?,? yl/ic. 61!4 of each. 

19. A man wished to exchange £527 17*. (id. for dollars 
at 4s. &d. each, ducats at 5s. 8d. each, and crowns at 6s. Id. 
each; and wanted 2 dollars for every ducat, and 3 dollars fur 
every 2 crowns. How many of each should he receive? 

Ans. '.yr> dollars, 403 J <W;il*, and 618 crowns. 

20. A banker is to receive £500. He is offered crowns, at 
6s. \$d. per crown, which are worth but 6s., or he may have 
dollars at 4s. hd. each, which are worth but 4s. id. Which of 
these should he receive to have the least loss? and how much, 
wili he lose in the payment? 

Ans. The smallest loss will amount to £9 8s. B-fod. 



CONJOINED PROPORTION. 

When questions are of a complicated nature, which fre- 
quently happens in mercantile exchange, where the circulating 
medium of several foreign countries enter into the computation, 
they may be solved, perhaps, more simply by what is called 
Conjoined Proportion than by the usual method, as follows: 

Exemplification for the Black-board. 

1. If the exchange of London on Genoa be at 47 pence 
sterling per pezza, and that of Amsterdam on Genoa at 86 
grotes per pezza ; what is the proportional exchange between 
London and Amsterdam, through Genoa ; that is, how many 
shillings and grotes Flemish (that ia Amsterdam money, 12 
grotes to a shilling) are equal to one pound sterling ? 



47)20640(439^12=36 7^. -*«*. 
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Suggestive Questions. — In the above statement of 4 lines 
we have 3 sums of money on the left, given equal to 3 on the 
right, and if wo knew how many grotcs were equal to £1 ster- 
ling (the first line) all the 4 would be equal. Now, supposing 
the deficiency on the left, to be supplied, would the product of 
these equal values be also equal ? But the product may be 
found complete on the right, while one factor is wanting on the 
left ; how, then, may that factor be found ? 

2. If the exchange of London on Madrid be at 42 penco 
,-io:lin : _< per dollar, or 27^ iiiiir:iveriis, and that of Amsterdam 
on iUadrid Jil '.Hi jrvutcs I'leiuisii per du<'at = U7^ maravedi^, 
what is the exchange between London and Amsterdam, through 
Madrid, in shillings and grotcs, per pound sterling, allowing 12 
grotes for a shilling ? 

1£ Sterling. 

£1=240 pence. 
d. 42=272 maravedis. 
m. 375= 96 grotes . 
Left hand prod. 1575;0)526688]0(397f |,J§=}f | 

I4i';.; 

Exerches for the Slate or Black-hoard. 

1. If the exchange from Philadelphia to London was 4 per 
cent, above par (104 per 100) and from London to Paris 23 
liv. 8 sous per pound sterling, what would be the propcn.iuiial 
exchange from Philadelphia to Paris, through the medium of 
London? and how many dollars would purchase a bill on Paris 
for 1100 livrcs 15 sous, allowing 20 sous to be equal to 1 
livre, and £1 sterling to bo equal to 8£\°- ? 

Am. 5 liv. 2 sous per dollar. $217-43. 

2. If, at New York, bills on London are at 5 per cent, 
above par; the exchange of London on Amsterdam ?>4s. 4gr. 
per pound sterling; and Amsterdam on Paris B4gr. for 3 
livres; what is the proportional exchange between New York 
aud Paris in francs per dollar, i?0 iYiincs being equal to SI 
litres ? Ans. 4'882 fr. per dollar. 

3. If the rate of exchange were, Boston on Paris 5'30 
franoH per dollar, Paris on Lisbon 464 rees per ecu of 3 livrcs, 



, y Google 



CHAP. T.] SUPPLEMENT. S21 

what would be the proportional exchange between Boston and 
Lisbon, viz., how many rees per dollar ? Ans. 830 rees. 

4. If the exchange of London on Lisbon be at 68 pence 
sterling per milree { = 1000 rees), and that of Genoa on Lis- 
bon at 718 rees per pezza ; what is the proportional exchange 
between London and Genoa, through. Lisbon, in pence sterling 
per pezza % Am. 48- I ° f ;J. 



SUPPLEMENT. 



CONTRACTED MULTIPLICATION AND DIVISION OF DECIMAL 
FRACTIONS 

1. Contracted Multiplication. 

It frequently happens, when one decimal fraction is multiplied by 
another, that tlie fractional part of the product extends to numbers 
altogether insignificant Thus, if it were required to multiply 4 f 2;j3 by 
6'287, the product would extend to six decimal places, the last figure to 
the right being one-millionth part of 1, a number devoid of worth, even 
if it related to gold. To save the tedious labor of producing such worth- 
less numbers, then, is frequently a matter of some consequence, espec- 
ially where the computations are numerous, as in some of the articles in 
this Appendix. This may easily be eflected by proceeding as follows : 

1. Place the multiplier under the multiplicand in an inverted order, 
putting tho unit's place of tho multiplier under that decimal pi a.™ in the 
]inilt : [ilii':iTid, which is the lowest meant to be return ml in Ihe prod not. 

2. In multiplying, begin each line of partial prod^vts iui:i l!i:it ti.^.ire 
in the multiplicand which stands directly omt liif iinihiplyiri^ future, in- 
creasing it by the tens that would h»\c l»n produ-iod (if aoyj by multi- 
plyniS aiioilicr IL'um- to ihe riirhl ; :i ml :li«u irif-riusinir ii by one, if the 
rial it luind figure won hi liiive li.vn ■■ or onwards : arid let the liri-t tij;\!r(:H 
on the right of all the partial products st:un! ..lirecily nndcr each other. 

'?,. Wht-o it m desirable to be !ibs>'u:eiy ci'rlniii thai the hist figure 
rdMinml is that nearest. 1o thn truth, tho work jhouh! he esteuded to one 
place more than is wished to be retained. 

4. The local Viilm: i.;l' the ti.lnl pioluei .Jh'-.iM i.c nsrot'ti lined by an in- 
spection of the two factors. 

In ;j;in:ri!, when ». ilechaa! iV.ji.-.ion i; aVurei u.leii by striking off, or 
omitting. j.-..:iii! of the phew vi the v^hs haioi, in order that the last 
n^iJi-c retained may he the nran-sl to tin' trulh, whether too great or too 
little, it i.hoold be increased by one when the right hand figure is 5 or 
upwards. Thus, '1246, abridged to three decimal places, would be '125, 
while 'Il'11 would only be '124. 
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Exemplifications for the Black-board. 

1. Multiply ■!■! 27G43 by (5*25135, retaining only four decimal place. 
n the product. 

la tun. Contracted. 




jIllN^M 



S<ig?,!<Hiy : Que/,' ii.'is on the Coniruf-let* Ahttuid. — In the first partial 
Jiri.ii.l-.luC, lirj it many (ens arc carried to tin; first figure on tin; right? 
Would, or would not, the adjoining omitted figure have boen 5 or up- 
wards? By how much, then, has the first figure standing on the right 
been increased ! By how much has the second partial product been in- 
creased F Why.' By how much uas the third ? Why f p'lio uii.wit 
In these two " whyg " is different.] By how much has the fifth been in- 
creased ! Why? By how much the sixth? Why? 

■2. Multiply MiH^.") Uyr>\\^, retaining 5 decimal places in the prod- 
uct, so that 1 places maybe absolutely certain of being nearest to cor- 





la (nil. 


CiiiiLrar-tcJ. 


■T2-1S'.!5 


•Tiisi.-, 


>Z\-,m 


524(53 


3lC-21fii5 


'iM7;iu 


14 48650 


4S46 


289 


r800 


2 ! .<0 


484* 


950 


11 


2172! 


75 


4 



•2(iH8S 



538125 






Suggestive Question* an the. Cnr<twtc<l .Method. — Why is the first 
partial product increased by one. 1 Why the second by two? Why tlie 
third by two .' Why the fifth by one ? 

E3^"To those who may r.ct ym-oeive why I he fi-ruTcsof the multiplicand 

arc placed in :m inverted order, and in a ratlicr unusual place, it rrmv 
be remarked, tliat both form a mere mechanical contrivance to save lime 
and labor, by enabling; Ihe slmlem instantly lo decide where rhc mulli- 
jiiicaiii-.n l:y each several tipire ■■:' Hit- multiplier is lo begin. Tlic order in 
whieli those ::^o:es .iic taken is of n'. lnomcnl., as has been shown, p. 2o7. 



«/«■! 



e. or Black-board. 

fl three decimal places, and prove 
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-. Multiply '008 by o'7'JO, (rue to three decimal places, and prove as 



3. Multiply '5264 by '0428, ti 

4. Multiply l'72!!bv7'2IM, ti 

5. Multiply L'iMo by 3u"4(i, t 



imal places, and prove 
mat places, and prove, 
imal places, and prove 



2. Contracted Division. 
IV hen it ia desirable in division to limit the number of decimul piao'Os. 
in the quotient., it may be done as follows : 

1. Take as many figures only, on tlie left hand side of the divisor, as 
the whole number of figures required to be in the quotient, and cut off 
the rest. 

2. Let each remainder successively he a new dividend, witlion; lirin_-- 
in-,' il.iivii (L[:y ii;'iiri! iViini rh(- (j;-ii-"nn( tlii i - it - : i ■ H , 1 :■ a r , instead tlu'rvof, k't 
n:j!'!ln!f %!lie lii< eorii.iriii;L!ly Cut nil" from the divisor fur u.ldl fjnijl't-llt 
figure, till the whole is iwlmiifU'il. o^rvvjon;, h.iivt-ver, as in con- 
tracted multiplication, to increase each particular product by the nearest 
number of tens in the product of the quotient figure, into the figure last 
cut off in the divisor. 

3. When the whole divisor does not contain as many figures as are re- 
quired to be in the quotient, no figure should be cut off till the figures in 
tin: ■livif'.i] , .Hii:i]i lii' iT,u:il tiMlic muniiiing ti : ,-iiri.s required to be in the 
quotient, when the cutting off should commence as above directed. 

Extmplifications for the Black-board. 
1. Divide 74*33373 by 1*346787, retaining three deoimal places only, 
or five places in the quotient altogether. 

74*33873( 1, *3,4,6,7| 87 
67339 65*193 Aia. 

6994 
6734 



3'-"' The pujiils «h!i;]hl ru.il nriie (lit i)ar;.i:d product, but maketh 
traction, as usual, mentally. 

2. Divide '075G7 by 2*324(57, true to four deoimal places ; or 
ii{:'iiili-:.Lii + BgnreSj the first being a cipher. 
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Suggestive Questions. — Are any te ns carried into the first partial prod- 
uct? into the second .' the third P 
3. Divide 5'37341 by S'U, true to ftnr doeimal places. 

5'37341(3,'J,4 
1633 iq§57 
1874 



Hwrs-r.sln:!! Q-:f-;li:rni. — Are n.ny figures of the original dividend 
brought i !■.■■■■.'.■ u to the ]i:iii!:iL dividends ? If bo, say how many, and why? 
Are any tens carried to the first partial product ? to the second ? the 
third. 1 'tlie 1i:iir:li ? the fifth? 

4. Divide 1 by '34 To, true to three decimal places. 



KwrcUetjor the Slate or Black-board. 

1. Divide 3'467 by '73367, true to four decimal places, and prove by 
dividing it in the usual manner. 

2. Divide 1 by '462849, true to three decimal places, and prove. 

3. Divide 1"*U5K1 by ".12145, true to three decimal places, and prove. 
i. Divide 38'4776 by '1)834, true to the units' place, and prove, 

5. Divide 2'12457 by '3268, true to three decimal places, and prove. 



PROGRESSION. 

Progression, in mathematics, signifies a regular or a proportional ad- 
vance in increase or decrease in numbers. It is of two kinds : 

1. Progression by differences, eommonly, though improperly, calhd 
Arithmetical Progression. 

2. Progression by quotient* (or by ratios), quite as improperly cidled 
Geometrical Progression. 
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SUPPLEMENT. 

I. Fbqgeession by Diffebebce 

Definitions. 

greasion by differences. Thus : 

2 4 6 8 10 12 
12 10 8 6 4 2 

form two series of progression by differences, the first ascending, the sec- 
ond descending, with the common difference 2. 

2. The several numbers are called terms of the progression ; the firs 
and last terms are called the extremes, and the intermediate terms tlu 



are to be considered ill e 


-erypr 


ogression by differences 


li being known, the remai 


ungti 


o can be found, namely 


1. The first term. 




rked a. 


2. The last term. 






. The common iliil'eranc 




d. 








a. Ike sum of the series 




s. 



Case 1. 

Where the first term; the common difference, and the number of terms, are 

given, to find the last, or any intermediate terra (a, d, n, to find z). 

Exemplification for the Black-board. 
1. Form a progression of 6 terms, with 4 fur the first term, and 3 for 
tho ('-''.run urn diffevsime. [Let one of the class form it on the black-board, 
without copying it from the book.] 

4 7 10 13 16 19 



your elate as follows : 

How often is d found in the 3d term ? Then write that term on your 
slate, under the 2d, and in a similar manner, namely. Third =,;-,--■■/, 
and fi.i on with all the remaining terms. "What does the 4th term con- 
t.ua U'sHus .-.' (dip lii-Bi t'.'i'm) '■' WliiUlhc uLh ? the -id'. U (tie common 
difference, in any term, then, always repeated once less than its number '. 
May not the following, then, be considered the first principle in Progres- 
sion by Differences .' 

T. Every term in an increasing scries of Progression by Differences con- 
sists of a (the first term), added to d (the common difference), taken 
once less than n, the number of that term. 
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IWD WRITTEN ARITHMETIC. 

Exercises/or the Slate or Black-board. 

1. "When the first term is 6, and the common difference 2, what is thB 
4th term > the 6th term ? the 3d term > 

1. A man bought 20 yards of cloth : he engaged to pay G cents fin- Mm 
first yard, 8 cents for the 2d, 10 for ihe lid, and so on, increasing hy 
the common difference 2 : how mach did he pay for the last yard P 

5. What is the 16th term of a progression by differences, whose first 
term is 0, and'the common difference 1 ! 

4. What is the 18th term of a progression, whose firs! term is 3, and 
its common difference 4 ? 

6. What is the 25th term of the progression 4, D, 14, 19, 24, &c. ? 



Exercises for ihe Slate or Black-board. 

1. What is the common difference in a. series whose first term is I . lust 
term 12, and Tiaoilx'i- of terms 20? Prove by forming the series. If the 
20th term proves to be 42, the process is correct. 

S'iFZesiire Question'-:.- ■ What dues the 20th term contain beside- r. 
How, then, can d, the common difference, be found ? 

2. What is the common difference hi a series wlnse fis-st torra is 8, lau 
term 15, and number of terms 8 > Prove by forming the series. If the 
8th term prove to he 1 ">, the process is correct. 

3. What is the common difference in a scries whose first term h 
term 11, and number of terms 10? Prove as above. 

4. What is the common difference in a peries whose first term is 2, last 
term 14, and number of terms 8 P Prove as above. 

b. There are 21 persons whose ages are equally distant from each other. 
The youngest is 2n ye-u-s old, ami th. ; eMe^i W>. Whai is the common 
difference of their ages '. Prove by finding the age of each. 

Case 111, 

Where a, ;. jiti-.l .'>, are L'iviu, to (m. 
given, to find the si 

Exemplification fur th.- IHurk-i.niri/. 

1. Find the sum of a series whose first term is 2, last term 22, mid 
number uf terms 11 ? Jus. 264. 

S:iL'i:i-stii;e Questions. — What does the 11th term contain besides. ,i ■ 
How, then, can d, the common difference, be found ? [Let one uf the 
class write the series on the bhi.uk-hofi.nl, ami another write Mie same in- 
verted immediately below, and also the sum of ea.oii pair of terms taken 
vertically.] What is the sum of the first, and last terms .' of the 2.1 jm.l 
10th ? of the 3d and ilth ? and so on to the end of the double series. 
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SUPPLEMENT. daj 

Are all these Bums equal ? How many times does each sam contain the 
common difference > What else? Will this be tlie casein every series 
of the kind thus arranged ? How many sums are there > How many 
terms? Will the number of sums and the number of terms always be 
the same in series thus arranged? What will In: (Ik; product of cm: of 
these sums by the number of terms ? To what, then, will half that prod- 
uct be equal? If the first, last, and number of terms be given, then, 
how can you find the sum of all the terms ? May not the following, then, 
be considered as the second Principle in Progression by Differences ? 
IL The sum of all the terms in a Progression by Differences, is equal to 

half the product of the number of terms by the sum of the first and 

last terms. 

Exercises for the Stale or Black-board. 

1. What is the sum of a progression by differences, whose first term is 
2, last term 100, and number of terms 50 ? Ans. 2550. 

;:. A :li:hi is to be discharged at L6 severs! payments, with equal differ, 
euees. The first payment is lo be #12, the last $100. What is the 

a=it;unt of 1h« ilt'M, ]i!' S l&H.i:]j; !i[l consideration of interest? Ans. jffiae. 

8. A man engaged to travel to a certain place in ] It days, and to go 
bnl R mile? the first day . increasing every day by an equal excess, so that 
the lust day's journey may be GO miles. What is the distance of the 
journey? Ana. 627 mites. 

4. How many strokes will the hammer of a common clock make on the 
bell during the space of 12 hours ? Am. 78. 

o. Required the sum of all the numbers contained in a multijili' ilion 
tablo, extending to 12 times 12. Ane. 60B4. 

Case IV. 



Exercises for Ike Slate or Black-board. 

1. The last term of a proiriTssimi V.y di'Teifiict-s is 1 1'\ the number of 
terms -1 1, and the common dW<™ice 5. What is the first term? Ans. i. 

Suggestive Questions. — What does the last, lenn ■,-. -n - int. of besides the 
first term? If that prodnot, two, !«■ *ak"i away, what will remain? 

2. A note is to be paid in lit annual instalment*, llie sei'oral payments 
lieilll' in ::■ progression wliiwe eommrin diffiircnei! i- ~ , ;i(t. Tiie list p.'i.vrru>!:t 
isv'lm iH-100. What i= to ti-flio first payment? Aa*. jilBft. 

if. A man performs a jonriiey in 1';) ihiys, traveilm;.' 'nut a short. dis- 

ta-.ca the lirsi day, atnl meiva^in; his daily jjnirn^y 1 :y -i units, until the 

last day, when he travelled GO miles. How far did he travel the first day ? 

Ans. 6 miles. 

4. The last term of s prr^ressimi by differences is 30j, the number of 

terms is 49, and the common difference |. What is the first term : 

Ans. if. 
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WRITTEN ARITHMETIC. 

Case V. 



.3ns. 24. 

Xv.zge.-itive Questions. — What does this last term consist of besides the 
first, term? If the first term, then, be subtracted from the lust, how 
shall the number of terms less 1 be found ? 

2. The first term in a progression by differences is £, the last term SC\, 
and the common difference f}. What is the number of terms ! Ans. i'.l. 

S. A note was paid by annual instalments, whose common difference 
was $30. The first payment was $ 130, and the last $100. How many 
instalments were there ? Ans. 10. 

4. In a triangular field of maize, the number of hills in the siirne^ive 
rows forms a progression by differences. In the first row there is lmi one 
hill, in (he last 81, and the common difference in the number of hills iu 
arowis2. What is the number of rows ? Ans. 41. 

[The number of eases might be very much enlarged ; but this is hardly 
necessary, as each pupil Can readily arrange them for himself. The fol- 
lowing equations, with the eases already given, comprehend all that are 
most common and useful. The esercises given above will answer for the 
new eases. But it would be more profitable for the student to furnish 
Maniples himself. Tin' demons! rat inn i:A' i tie eases given below, by sug- 
gest questions, would form one of the best exercises thai a class uould 
engage in.] 



n. Progression nv Ratios. 

1. A series of numbers, which sucoecd each other regularly by a con- 
stant factor, which is called a ratio, is culled :i Progression by Ratios. 
Thus : 

2 4 8 16 83 64 
64 82 16 8 4 2 
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form two progressions by ratios, the ratio of the first being 2, and that 
of the seoond &. 

2. When the ratio is m< 
ing progression; when it 
gression. 

S. As in the progression by dillereiiow, pr. in (be progression by re 
fits things are to be considered, any three of which being known, th 
maining two can be found, namely : 

1. The first term, marked a. 

2. The last term, x. 
8. The common ratio, t. 
4. The number of terms, n. 
5- The sum of the series, t. 

Case I. 



Exemplification for ike Black-baa 



2 6 18 64 162 488 

Suggestive Questions. — How often is the ratio a factor in the 2d term ! 
By what power of the ratio, then, is the first term multiplied to form the 
2(1 term > TIow often is the ratio a factor in the 3d term ! By what 
power of the ratio, then, is the first term multiplied to ibrm the 3d? By 
what power to form the 4th ? By what to form the 5th ? the fith ? Does 
e\iTy Ut.-ii, then, emulgt of the first term multiplied bya power of the 
ratio one less than its number.' Find, then, the lost term of the above 
progression, without finding the intermediate ones. 

Exercises for the Slate or Black-board. 

1. The Erst term of a progression by ratios 
number of terms 7. What is the last term ? 
finding the intermediate terms.] Aits. 256, 

2. A firmer sold 7 coirs to a neighbor, tin- whidi hi' was 1o n.ixivc --1 
for the first, fK> ibr the -(■..': nid, 5-'2Q ibr the third, and ho oil, ir,er<;a .-;,,,? 
in niM-.rrv.-Mdii bv riLlins. What ivimld lie. the Tirii-« 'iflhii Inst eow at this 
rate- 1 " -3ns. #820. 

3. A man once offered to sell a horse on condition that he should b ive 
a "■iilU-.-li.'iicy of wheal tu piy ["■.. i ■ the l;u,t ri.-i.il in iln; Nninin/s H-iiies, reck- 
™in;_ r the iii'st nail at 1 gill, the seoond at 2 gills, the (bird at 4, mid so 
on, increasing in progression by ratio*. It was found I bat the horse had 
8 nails in each of his four shoes. What would he get for the horse at 
that rate, reckoning wheat al $\<26 pel bushel? Jlns. $10,<ni."j,7i.'.i.'. 

2S* 
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Interest by Progression. 

If the manner in which compound interest is computed, p. 314, be 

carofullv esamiimd, it will in? i.'vili-n: that (lit successive amounts whiuH 
arc «■■.!] i iiJcruil as new prbioipnls, form the terms of a series of p-ogres- 
sloii by ralios, whose 'irst term is the original principal, ar.d the ra:io 
the amount of (SI, for one year, at the Riven rate pec cent. The iiuuilwr 
of terms is cecal to nun nmri! Hem the nomber of years, a circumstance 
which will he readily understood by a ;dan<:c iit the example referral to, 
tie number of principals in the computation being 4, ivhile the number 
nf years is only three. Thus, to find the amount of a given principal at 
corn p.: i] ml interest, fur a ;:iii : u number of years, at ft given rate percent., 
is merely to find the lust term of a pri>_nc-jiim by ratios, when the first 
term, the ratio, and tlie number of terms are given. 

Exercises for the Slate or Black-board. 

1. Find the compound interest of 8100 for 4 yearn at six per cent. 

Am. #26-247. 

2. Find the amount at compound interest of $100 for 17 jetra at six 
per cent. -3ns. $2K9'277. 

3. Find the compound interest of #600 for 20 vears at 5 per cent. 

Ans. $1591*978. 

4. Find the amount of $100 for 3 years at 6 per cent per annum, 
when the interest is t. be added a! the ™! nf every sis months. 

.Suif-fi.nd're Questions. — If a new principal be formed at the end of 
every year, of lion- many terms would Ibe series consist, ivckurir,; t'-io 
oriu-rial nrir.ciijill .-.f >lUI! as one ' At. whal per Cent., thetl, should the 
inkier be reckoned > lint, if the new principal be formed at the end 
of every half year, of hew many terms would the series tbcu emi^.st ? 
At what per cent., :hca, 'ii"uld tbc iulerest be rccliuned lor the b;d I year : 
But, ;!' tbe new priucipa; cere formed by audiu;; in [he inluresl. every ■', 
mi.mt.hs, bow many terms would there then be in the 4th exercise above : 
How much per cent, must be added in for the 3 mom I is, when the iuicrcst 
is 6 per cent- per annum .' 

""'"" " interest, in 3 years and 3 

re-.t beiiiJ; added every 3 
monins. An*, f 5440'S18. 

6. What will $1000 amount to iu 15 years, at 8 per cent, per annum, 
the interest being compouzidel liiii-ycirl;, ? Ans. $3248*398. 

Case II. 



Kxtrvisesfor the Slate or Black-board. 
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Suggestive Questions.— llov many terms are there in the above pro. 

piressiuil ; Hnw many limes, : .!i™, ; .i tltu ratio :l laei.jr in IV last term ; 
What other number is a iaetor in (.lie last term ? How, then, can the first 
term be found ? 

2. A man boiii::-.!. ',' cons, ior which he engaged to pay a certain sum 
ib: 1 tin: fir^r, (I'.iiliLi' iho sum ii.v tin; sc.i:.;i'i. ur;J so on in regular progres- 
sion to tin; 7th, the price lit' which was iijimd io :i:i:«n! lo vo^n. « hat 
was the price of the first ? Ant. $5. 

3. A horse was once offered for sale, on condition (lint tin; pi : re ha,- or 
shijul'l irhe i suiiill quaiijily nf wheal ii,r die first of the 32 nails in his 
KiiiH'j, licnliliiig the wheat for the second, and so on in regular progrcs- 
fion (u [ho last. No one offering to take the horse on these conditions, 
the owner said he would sell it for the price of the last nail. On calcu- 
lation, it was found that the horse would cost, on this last condition, y I'.'b- 
-.1 So, ','i m, reckoning the wheat at $1*25 per bushel. How much wheat 
■was to be given for the first nail, agreeably to the first offer? 

Ans. 1 gilL 

Compound Disco cut. 

J);-JiitUi->t:S. 



2. When compound interest is reckoned, the present loorth of p debt 
payable at some future time without interest, is such a sum, as being pat 
out at compound interest, will, in the given time, at the given rate par 
cent., amount to the debt. 

Finding the present worth of a debt, then, resolves itself as follows : 
given the amount at compound interest, the amount of $1 at the given 
rar.e, and the number of terms, to find the principal, or, which is the same 
thing, given the last term of a progression by ratios, the ratio, and (ho 
number of terms, to find the first term. 

(^ Observe that the number of terms is always one more than the 
number of years. Why.' 

1. What is the present worth of a debt of $126 '247, due 4 years hence, 
at 6 per cent, compound interest ? .ins. 8100. 

Suggestive Questions. — How often is the amount of $1 a factor in the 
above amount '. What other number is a factor in it ? If the first be 
kiiuivii, then, how shall the latter be found ? 

2. What is ihe present worth of $269'277, due 17 years hence, at E 
per cent, compound interest? Ans. $100. 

3. What is the present worth of £1000, due 20 years hev.ee, m -, per 
cent, compound interest? Ans. $376'889. 

4. What is the present worth of $1593'30, due 20 years hence, at j 
per cent, compound interest? Ans. fl!600*50. 

Case III. 
Where the first t< 
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ami ji iimc. 

Exemplification far the. nhtck-bourd. 
1. What is tie sum of a series nf progression by ratios, whose first 
term is •>, the ratio ;i, aini the number of terms ii ' Write tlie scries at 
length, with its pmper si;;iis uf addition, and then form a new aeries, 
by multiplying each term of the old series by tin.' rnUu, placing one over 
fne other, so that each form shall be removed one step to the right of that 
by which it was produced. Thus : 



2 fruml4o8=2s(orsX(f-l)) 

Suggestive Qvtmti'ins. — How wos the new series formed ? Ana. By 
— each term of 1 lie old scries by the — . What is tlie ratio, in this pruli- 
lem ? Is the sum of the nuw "scries, then, S times the amount of the 
sum of the old series? Hud the ratio tieen J, or 7 (or any oilier numher), 
would tiie old series have been ,"> or 7 (or any other number) times the 
amount of the new : How many times the "sum of toe old series is the 
difference between the sums of the old and new series ? Does that depend 
Oil the number of tin: ratio '- Had the rati.; been j, ijr '/, how many I noes 
the sum of [be old series would then have been the difference between the 
two series.' Would it always be sX(r-l) ? What is the difference be- 
tween the first term of the old series, and the last of the new, ascertained 
tit a gl.mec > h this number I lie dillereuoe between t':e i.wo series? Is 
it equal to twice the sum of the old series? What, then, is the sum of 
tiie old series . J llnw, then, oao you ascertain the sum of any series of 
progression by t'uliiis, from [.be first, tOnu, tile- last term, nod the ratio, 
Wit boot tbrmin;_' I lie intorniedial.e I onus : \l.iy tint tiie following, then, 
be considered the firsl priuelnle in rio;-:e-- lot' by KatioS ? 
I. The sum of any series in a I'r.^i.'ssiriL by Katios is equal to [be last 

term, multiplied by the ratio, diminished by the first term, and divided 

by the ratio less one. 

1. What is the sum of the series, 1, 8, 0, 27, &c, to 12 terms ? 

Ans. 266720. 

2. What is the sum of 10 terms of the series, whoso first term is 2, and 
the" ratio 2? dm. 2046. 

8. A man bought a horse, agreeing to give 1 dollar for the first nail in 
or.e of bis sliocs. ■', Sir the second, 'J for the Ibiivl, ami so on. The shoe 
contained R nails. IV hut was (ho cost of I be horse.: _,,„, t-.v-Ro. 

4. A man agreed to buy SO bushels of wheat : the Srst bushel for 2 
cents, I ho second A cents, the third S eeuls, dnnblin;; the price of each 
preia.-dh:.^ bisiud 11, >■ thai ol' the next. What would -.lie IS'! bushels tost, 
and what would be the average price iter bushel ! 

Ann. to the last question, s?S[o,S-J-<;^-|-. 

5. What sum ivo'ibi purehase a horse ivirii t shoes, an I « rL; .:;s in caeh 
shoe, at 1 mill for the first nail, '> lor the secon 1, 1 Tor the (bird, Sc, 
doubling to the last? Ans. $5,668,109-139. 

6. A lady, who was married on new-year's day, received from her 
father one dollar towards her marriage portion, which he promised to 
double on the first day of every m " n 
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,-1-i'J'l.rMI.NT. 



Dcfini 



1. An annuity is a rent op sum payable or receivable yearly for a cer- 
tain number of years, or forever. 

2. A tlffr.rri'ji annuity is on« which if not Id be cnlered upon immedi- 
iiii-'y, lull. nictv jl tti-win n lift of years. 

3. A I'fitcrsiuiiitry annuity is otic which is nol tjilx; nuUnvil up.r, until 
after the death of st.rup tir-s..ii or pi'i-sons now living. 

4. The pressni tem-tt of an annuity is suet a sum of money as "ill, 
a.t compound interest, produee an amount equal to the amount of the 
annuity. 

To find the amount of an annuity, which has remained unpniil (or Iwii 
forborne), for a given time : in other words, to find the sum of a series, 
when the first term, the number of terms, and the ratio, are given. 
[See Case III., Progression by Ratios.] 
1. What is the amount of an annuity of $ 100, forborne 6 years, at 5 

llowinit half-vearlv eoinnound interest ... . , 

, i.*8l5'T72. 

3. What would a salary of $700 a year amount to, if left unpaid for 
4 years, allowing quarterly compound interest kl L2ptn Bent per annum J 

J«s. $3527'454. 

4. If the annual rent of a house be $200 per annum, payable quar- 
terly, and it remains unpaid 4 years, how much will be due, allowing 
compound interest at the rat* of 12 per cent per annum .' 

Ans. $10O7'844. 

5. What would be the amount of a pension at $65 per annum, which 
had been unpaid for 14 years, if compound interest were reckoned at the 
rate of 6 per cent per annum? Ans. $1865'97. 

Case II. 

To find the present -worth of mi annuity which is to terminate in a given 
number of years. 
1. What is the present worth of an annuity of $150, to continue 6 
years; reckoning compound interest at 6 per cent, per annum I 

Ans. Amount of $150 for 6 years, $1046'297. Present worth of 
$1046'297, 6 years hence, at 6 per cent., ftTST'J'.iS. 
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334 WRITTEN 

2. How much ready money will purchase an annuity of $250, to con- 
tinue 20 years, at 6 per cent, compound interest ? Ann. ftiliioT' IT. 

3. What is the present, wmlh of an annuity of $!■'.(.) Ibr 30 years:, at 
.■) !iur cent. r/iMpoiir.d interest? Jnt. $'Jyl;V;(i;. 

4. What is the present worth of an annuity of $500, to continue 1" 
years, at ii per cent, per annum, compound interest '. Ann. .^'.'.MO'ilto. 

6. A gentleman subscribed $1000 for a eollegc, payable in 10 annual 
ir.si.il •nrv.ts, of f 100 each. What is the present worth of such a sub- 
scription ; that is, what sura of money placed at interest would cxaetly 
pay each instalment as it lell flue, rwkoiiine; the in'.erest !ir. ii per cent. > 
Ans. $736. 
Case in. 

To find the present worth of an annuity in reversion. 

a. Where Ike term of the. annuity is limited. 

1, What is the present worth of an annuity of >"!')!>, to be continued 

5 years, hut not to commence till 3 years hence, allowing fi per cent. 



Present worth of an annuity of $100 for 9 years, at 6 per cent., 
!=HiH!)'lC9. Worth of do. for 3 years, 8267,301. Difference, 
$412-868. Am. 

2. What is the present worth of an annuity of £"20, to cml [cue 7 years, 
hut nnt to commence till after the expiration of 5 years, reckoning interest 
at 5 per cent, per annum? Ans. $1 1.10' 72S, 

3. What is the present worth of an annuity of $200, to be continued 
5 years, but not to commence till after tin: e.'.pirni :i,n ol' '1 years, reckon- 
ing interest at S per cent. > An/. $70!'7u3. 

■i. A lather, dying, left a will, by which, nsno!:^ oilier arrangements 
for his family, he directed tliat his only son should have $500 a year as 
scon :is hi; :itt!ii:iei.t hi- tii.i juv: ly . tin; annuity to be continued for 4 years, 
In assist him at. tin: cnnnienoernent of his proft-ssinn. The sou IvH exactly 
18 on the day of his father's death. What sum would be necessary for 
the payment of this bequest, allowing compound interest at the rate of 
per cent, per annum? Arts. tftl-K'l ''■■''>- 

5. What is the present worth of a reversion of $400 a year, to eontmuo 
7 years, bat not to commence until the end of 8 years, allowing com- 
pound interest at 4 per cent, per annum ? Ans. $1754'356. 

b. Where the term of the reversionary nnnuily is v.!i!i:nifsd. 
[Where an annuity is to continue forever from the present time, it is 
manifest that its present worth will be tltat sum whose interesl for 1 
year i3 equal to the annuity. A!l that is necessary, therefore, where 
the annuity is reversionary, is to find what sum of money will produee 
such a principal at the time when the annaity is to commence ] 

1. What is the present worth of a reversionary annuity of $200 a 
year, to commence in 6 years, and to continue forever, interest beii:g ii 
per cent. ? 

- ( Present worth, if entered on immediately, JJ8388J. 
■ ans ' ( Present worth of $i(333j due 6 yeare hence, $2849*87. 

2. Find the present worth of a reversionary annuity of $500 a year, 
4 years, and to continue forever, interest at 6 per cent. 

Ans. $oiiW7Ho\ 



, y Google 



S. A man left Ms son an annuity or $400, to commence on his major- 
ity 3 years thereafter, and to continue forever to him, and his nearest 
heir. What sum would secure such an annuity at the father's Uonth, al- 
lowing interest at 5 per cent. ? ' Ans. $ 6'J10'70. 

4. What is the present worth of an annuity of $1000, to commence in 
6 years, and to continue forever, interest at 6 per cent ? 

Ans. $11,740'35. 

n perpetuity of 8100, to 

Ans. #1645'40. 



PERMUTATION, 



Exercises for the Slate or Black-board. 

1. In how many different positions can 6 blocks be placed in succes- 

lst. If the blocks be letters in the order of the alphabet, it is obvious 
that o (the first) alone can only be placed in one position. 

2d. If now b (the second block) be added, the two can be placed in 

two p<B-ilii.iii*, n;iiin'lv, nb and ha - or 1X2=2. 

3d. Adding e (the third) wc have (commencing with c) cub, elm; 
(with c in the middle] acb, ben ; (wish c l:ist) ohc, l„:c : or lX-X^o. 

4th. Adding d (ihu lir.mli), ii is plain that the 6 changes are in^rcasi:! 
four fold, since d may be placed as the first letter of t.tie Mirii^. and :i! s \j 
as the second, third, and fourth, making the number 1X2X8X4=24. 

5lh. In the same manner the 5th will increase the last product five 
fold ; unci, in general, every number added in tho natural arrangement 
of numbers (1,2,3,4, &c.) will increase tho number so many times. 

All such questions, then, are evidently solved by taking (he products 
of the natural numbers from 1 to the given number inclusive, the last 
product furnishing the answer. 

Am. to Exercise 1 , 1X2X3X' X^ 1 -"- 

2. How many ways may the 6 vowels, a, e, i, o, u, y, be placed, one 
after another ? Ans. 720. 

3. How many variations may be made in the position of the 9 digits ? 
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AUrriLlIKTiC. 

4. Find how many changes maybe rung una chime of 8 bells; by 
dividing the answer to the lust question by a certain number. 

Aits. 40320. 

5. A gentleman once offered to sell a township of land in Illinois, G 
miles square, for 1 cent for <■;•- ry di Herein order in which the :e;.lei-s of 
the English alphabet could bo arranged. What would be the price per 
acre at that rat* ! Am. 1,760,396,969,538,696,000. 



PROPERTIES OF NUMBERS. 
The following exercises on the properties of numbers will net cmly -.v.— 
>-Ui tin; ftu'.ii:]]! in tin- an uf i:i.ini[vji.:iM..,ii, but, what ia of vastly more 
importance, aid in the development of his faculties, by affording admi- 
rable materials for thought. 

1. The sum, or the difference, of two even, or of two odd numbers will 
be an ii:f.n siumber. Why ' But the sum, or the difference of an even 
and an odd number will be an odd number. Why ? 

2. The sum of any number of even numbers, or of an even number 
of odd numbers, will be even. Why I But the Bum of an odd number 
of odd numbers will he odd. Why ! 

3. If one, or both, of two factors be even numbers, the produet will 
bo even ; but if both be odd, the product will be odd. Why ? 

4. If any two numbers lie, severally, divisible by a third (without a 
remainder), their sum, anil t 1 1 ■. . i ■ difference, will ab":i Sic divisible by the 
same. Why? - 

;i. 1 f -eiei'-il deferent numbers be each divisible by any other number, 
i lien (heir sum will lie i.iivisildc by the Mime number, Mini tlicir predial 
by the same number, or by any power thereof whose index does em oxee-ed 
the number of factors. Why > 

6. If several different numbers Vie each divisible by 3 or by U, then 
their Jim, mid nl hl j the sum ..I' their digits (see p. 112), will al-o be divis- 
ible by the same numbers respectively. Why ? 

7.' If any number he multiplied by a number divisible by 9 or by ii ; 
then the product, and also the sum of its digits, will also be divi-il/t: bv 
the same numbers respectively. Why ? 

8. If any number be divisible by 3, by 9, or by 11, then its reverie 
(the same figures written backwards) will also be divisible by the same 
numbers re-.pce lively. Why ? See No. 6. 

( J. Any number diminished by the sum of its digits will become ili vis- 
ible by 9 and also by 3. Why? Any number divided by <■) will leave the 
same remainder as the sum of its digits when divided by 9. Why ? The 
same remark also applies to 3. Why ? 

10. The sum of any number, emitting of an rr?n number of places, 
and ics reverse, will be divisible ' .y I 1 , :unl Iheir difference by 9. But, 
if the number of places he odd, then the iiiTcrcn;:e <it' the number and 
its reverse will he divi-dble lmtli by 11 and by 9. Why? 

11. If the sum of the (%iis in Ihe .-.Mil places uf any number, begin- 
ning at the place of uuics, be ci.mal to the sum of the digits in the even 
places, then both the whole number and its reverse will be divisible by 
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SUPPLEMENT. 887 

11 ; their sum will also be divisible by 11, and their difference both by 11 
and by 9. Why ! When, in the above ease, the number and its reverse 
(divisible by 11) consist of an odd number of places, then the sum of the 
quotients will be divisible by 11, and their difference by 'J. But when the 
number, as above, consist; of an even number of places, then the diner- 
cmre of [.lie quotients will be divisible both by 1 i and by 'J. Why ! 

12. Any prime number (jr.-pn.tr- ti.fj.Ti '5j (Imiled liv fi, must have a 
re iirdcr of 1 or of 5. Why > Seep. 88. 

I :'. 1! -..'!-■,■ prime number greater than 3 is divisible by 0, if 1 be either 
added to it or subtracted from it, according to circumstances. Thus 37— 
1, and 41+1, form numbers divisible by 6, and so of all other pimi. :-. 
Why ! 

11. Every number is either a prime number, or composed of prime 
numbers. Wby • 

15. An odd number cannot be divided by an even number without a 
n.'ma.mder. Why?' 

16. A square number, or a cube number, arising from an even root, is 
even. Why f See No. 2. . 

17. The square and the cube at a.n odd number are odd. Why? See 
No. 3. 

IS. [f an odd number measure an even number, it will also measure 
the half of it. Why ? 

19. If a square number be either multiplied or divided by a square, 
„the product or quotient is a square. Why ? 

20. If a square number be either multiplied or divided by a number 
that is not a square, the product or quotient is not a square. Why? 

21. The product arising from two different prime numbers cannot be a 
square. Why ? ' 

22. The product of no two different numbers, prime to each other, can 
make a square, unless each of these numbers be a square. Why ? 

23. The difference between an integral cube and its r..oi Is aiwav, .IN 
visible by 6. Why > See the synthesis of a cube, p. 165. 

24. Every prime number above 2 is either 1 greater or 1 less than some 
multiple of 4. Why? And every prime jiuml.er ;ih.-,vc :; is either 1 r;rcalcr 
or 1 less than some multiple of .six. Why ? See p. 88. 



THE ELEMENTAEi OPEBATIONS <H' AIUTIIMETIC 



The principal object of the following eierclses is to develop the power 
of attention, to accustom the pupil to restrain bis wandering thoughts, 
to fix them steadily upon one point, to the complete exclusion of all ei- 
traneous matters. Before such a power of concentration, all the seeming 
difficulties and obscurities of science disappear ; ami thru this power uv<y 
be linineiL l.j a i'i:i!:ifi:l practice of es.ei'-.i-isc-.i like thc.-'C, will Irar.lk be 
disputed. 
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(t38 WRITTEN ARITHMETIC. 

Plan of Conducting the Exercise. 
Let the teacher, or one of the pupils, write a fen of the following ex- 
jl'!j^I:b 0:1 tiie black-board, and number them, ami then let each member 
i.'f I lie .jl.isa :it once proceed to the computation , in perfect silence, writing 
tin- cu/:ii>tete result on hia Elate with the appropriate number, aa below, as 
soon as it is ascertained. 

Karaite. 

No. 1 

No. 2 



&c &0. 

The teacher, however, should be careful to see that no pupil write 
'low 11 jl partial result, nor have any of them ready written on the slate. Aa 
the ...bjtwt is tii nun*.-, the class to go through the vrhole of each exercise 
jui'iil.i'llj' irilin.nl n pn .',-.«, it is rasy to see that either of these practices 
would render the whole proceeding nugatory. 

1. Addition by Inspection. 

All these esercises should be thoroughly practised on the slate before 

r«i.!ii.-i,ii(!pi .hi iln; 1 j 1. irl; -board, the pupils being cautioned never to use the 

iifiiiuil anlil (hey are prepared to writs the result, in full. All the les- 

wiri" sln.ml;l be slsui't. They may be practised while the rest of the book 

l-'ind the S!ii!!s or ;irtiuiin(s cf rhe following columns of figures, not 
\vriii]i^ tln'M i.ji the fj/ntf fili the whole result of eaoh exercise ia ascer- 
tained. Prove by addition in the ordinary manner, 

No. 1. 426 No. 2. 124 No. 3. 213 No. 4. 723 
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25. 1365 


26. 3258 27- 


Km 


iiK. liT-'.-i 


2H. l; jf: > 


4734 


1947 


3240 


9146 


2673 


B128 




sue 


2(152 


7.- i 1 


FyW.-l 


6214 


27*0 


7606 


:U27 


ifiiiS 


7128 


SKS-i 


aass 


8324 


1927 


Mas 


L674 


U&74 


71^:'. 




B817 


9188 


3812 


Sv,| 


1 ')) V 


uisa 


5245 


517H 


I'M 12 


ao. 73-Oi 


31. 28547 




2. 44572 


33. W.87 


84982 






'.iiiysr. 


21M25 


B4678 


17064 




10472 


STB 15 


91215 


i',ii4iW 




67317 


11 1 233 


87863 


91629 




91284 


54620 


18469 


71847 




82896 


87351! 


80610 


BB482 




B8709 


i;21(U 


Kl-llli 


B810B 




215*14 


B6527 


'.13^0 4- 


71746 




;;s727 


B8162 


1.:JVi.iV 


B1272 




21345 


4'»2::i 



The class may now lake the first four exercises, and form them into 
one, with 6 figures in width and 6 in depth, and proceed in like manner 
with the remainder, thus increasing the exercises both in width Mid depth 
to the end, always remembering that the result of oath addition is not to 
Lb written till the student has it complete in his mind. 

Repeat all the above exercises in addition, commencing each at the 
left instead of the right. For example, in No. fi, s:iv : sisteen hundred ; 
a hundred and ten, seventeen hundred and ten; twenty-sis, rev tii imii 
hundred and thirty-six. 

2. Subtraction by Inspection. 

Find the differences of the following numbers, r.Jisprvirip; lint (fm .-n'i- 
triihend is placed sometimes above and sometimes below. The whole 
result should be ascertained before any part of it is written. Prove by 
subtraction in the ordinary method. 
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149287 2793487 WuT-il-Vril 'Hii. 11 ''! 

Repent t!i(j iiIkivc pxflrBLsss, j iv t)Lroivir:£f :iro iiiti) one, proving :is be- 
fore ; and repent them (nice move, perioral, i';j toe »i.U:tr;n;;i,jii liv aiding 
IIk! Mimrilciiient. of the subtrahend. 

Find the differs iee'i ni' Die lu'.lov,in S pairs of Number:, by cli'j n- 1 = I i -- 
ti'in of the eompiemeul, jirei in;; by : = : 1 1 J L j i .^ ibe ro-.ih to toe duul.le s-u.1;- 
trahend. 
1. 320 } 2. 146 > 3. 845 1 4. 378 ) 5. 627 ) 6. 736 > 



n: ; \ 




7 1" 




327 J 


-■'■! , 




a is * 


;»th i 


!-!■:■ S- 


!>,;! 


( 


41 M 


;•;:.(; j 




2J'..J 


7. 1348) 


8. K2I7 } 


9 


:m\ I 


10. 


l.";:;S> 


11, 


f.2s: ) 


-,r,:>-2 j 


I'juS i 




7-v;i s 




2844 j 




■l;;[8$ 




ooT j 




20*7 j 




647 ) . 




125S 1 


r» : .;.i 4 S 


!!h{ 




'■'■'■'■ ' > 




1218 J 




487S j 



Repent i lie first ten exercises immediately above, first by donbiioe; lim 
horizontally, »ni.l ;i,siiin by doubling eaeh pair vertically, placing the 
four numbers of the minuend together, and also the four of the subtra^ 
hend, connecting each set by a brace. 

3. Multiplication by lusputicii. 



Method if Operation. — [To be read slowly by the teacher, the class 
keeping siieir eye on the figures.] No. 1. Beginning on the left, twelve 
tile-liquid ; sixteen hundred, thirteen thousand, ail hundred ; iv:o hun- 
dred, Ihirteeii thousand, eijdit hundred ; thirteen thousand, eight hun- 
dred and eight- 
No. 2. Thirty thousand ; fifteen hundred', thirty-one thousand, live 
hiiTidretl ; lira h.indmd mid fifty, tldrtv-unc thousand, seven hundred 
and fifty ; thirty-one thousand, seven hundred and seventy. 
B. 2593 7. 4678 8. 7850 9, 2896 10. 3875 
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SUPPLEMENT. 



that 

2. Repent the same eighteen c\"erei;v-., i.itti p.n ; ni ■.litional figure toeaeh 
multiplier : tlmt Is, ] (fu to each, then 2, 3, 4, find it lens Hi each. 

J/'lhoJ of niiemU'n.' irilh Ino fizurex in Ihp multiplier. No. 1, with 
11. Kirstby 10. then by 4. 10. Thirty-lbny thou-md, fi v« hundred :>ml 
twenty. 4. Twclio thousand, (intj-fis thousand. Cue hundred ,it;d 
twenty ■ .sixteen hundred, rnrty-eielit ilo.'.isatni, inn- hundred iind twenty ; 
tun hundred iiiri eijjlit, forty-eight thousand, three hundred and twetiiy- 

No. 2, with 85. First by 30, then hy 6 [5= y ]. 80. A hundred and 

vi^licy-ninc thousand ; sisteen hundred and twenty, a hundred and 
ninety thousand, sis hundred and twenh . ■'. Tlr.rty mie thm[*a.Tn?, ,^:-'. en 
hundred, and seventy, two hundred ami iwenty-tw.j thon-and, three hun- 
dred, and ninety. 

No. a, with 2b. First by 20, then by fi. 2il. A hundred and sixty- 
nifie [linij.-LinL eight hundred and forty. 6. Kilty thousand, four hun- 
dred, two hundred an i twenty lh<j<;.-..iml, i "u hundred and fully ; the 
hundred and ilny ; lit,, hainuvd mid twenty tJifUB-iiiU, hi.icu hundred 
:lhl( eighty ; twelve ; ('.!■■ hundred and twenty thuiixiiii.!, skujh hundred 
and ninety-two. 

No. 5, with 38. 3. A hundred and forty-seven thousand ; a thousand 
null eighty, a hundred and forty-eight thousand and eighty. 8. Thirty- 
two thousand ; a hundred ii.iu! eighty thousand and eighty ; seven !y-i wo 
hundred ; a hundred and eighty-seven thousand, two hundred and 
eighty ; two hundred and forty ; a hundred and eiglily-soven thuus.-iml, 
five hundred and twenty ; Forty-eight ; a hundred and eighty-seveu 
thousand, five hundred and sixty-eight. 

3. Repeat the 18 exercises with the figures of the multiplicand in 
reverse order, and with 6, and 7, and 8, and '.I, in the ten's place of the 
multiplier. 

19. 1,367,246 20. 4,738,324 21. 2,854,903 22. 7,1 28,4 :>.5 

2H4 342 432 243 

as. 4,263,065 24. 5,849,212 25. 3,246,154 26. 3,782,465 

345 453 254 361 

rjy The teacher may extend these exercises as far as he may find it 
profitable to the class. Some pupils have accomplished the multiplica- 
tion nl' L< hern res in the one factor, and 5 in the other, after a very i-liort 
practice, 'i'o others they come hard. But all will be highly be:.i ■;;!,.,; 

4. Diiisimi ly Inspection. 
Find the quotients in the following e.vi^se- 1 y inspection, beginning 
at the loft, not writing them till the whole quotient is attained. Prove 
bj multiplication by inspection. 

1. 2) 653,432 2. 4)134,681 3. 7)179,426 4. 5)286,942 

29* 
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5. 3 )295,464 6. 9)264,834 7. 8 )389,264 

9. 7)1,356,493 10. 8)7 ,287,934 

12. 4)6,237,948 13. 5)2,176,385 

Repeat i-aeli nf the aliuvo II cxci'sisc.s, with an additional figure for tens 
in tlif divisor, namely, 1, 2, '■', 4. Then repeat again, with the figures in 
each ilividrad vtviTscii, with an additional tiirui-i-, (!, 7, 8, 9 tens in the 
divisor. Prove as above 

The teacher can ex trail thi.H piiu-tico by new exercises, increasing the 
number nf figures, both in the divisor and the dividend, till the clasa has 
acquired sufficient dexterity. 

!>. Evolution by Inspection. 

a. Extraction i,j' the S:,'«.-.-re Hoot by Inspection. 

Find the nearest square root of each of t'w following numbers : 576 ; 

12i!ti ; I-15S ; Sit75 ; 2-182 ; 'JlTti ; TOiVj ; 2201! ; 207-iS ; f-:i824. I'rove 
by involution by inspection. 

fr. Extraction of the Cube Boot by Inspection. 

Find the nearest cube root of the following numbers by inspection ; 
and prove by involution by inspection : KJS21 ; 4iio5u ; 53824 ; 592,- 
704 ; 638,576 ; 2,985,084 ; 12,487,16a 

l~f Wtion a perfect eu'.ifl dors i -■ ■- j t i- v:: i-i-'i 1,01.10,000, its root may be 
fiiiriii alin^t at. a glanoo, as follows: I'ii! up Ihc [able of wj wires and 
cubes in p. 164, if not already done ; and then take notice that the unit's 
figure in tlio cubes uf 2 and of 3, and also in thoso of their complements 
(8 and 7), is tlio rame as the couiplementa uf their respective roots. Ob- 
serve, also, that tlie unit's [igure in the cubes of all the other digits (1, 4, 
5, 6, 9) is the same as that of their root Thus : 

Root of 8 is 2, the complement of 8. 
" " 27 is 3, cumplement of the last figure 7. 

" " 343 is 7, complement uf the List lii;iirc '■). 
512 is 8, complement of tie last figure 2. 
While „■---■■ 



64 is 4 

125 is 5 



Unit's figure of the power 



From the above table it is evident that it only requires a knowledge 
of the cube of each uf ihs digits, to determine, the root of any perfect 
cube not exceeding 1,000,000, by a mere glance at the second period and 
at the unit's figure uf (he power. 
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Exercises for tke Slate or Black-board. 

1. What ia the cube root of 262,114 ! Ans. 6 is the greatest root in 
the second period, the unit's figure is 1 : 61, therefore, ia the root. 

2. What- is Die cube root of U;il!,0] T .' ,1ns. 7 being the greatest cube 
ir. iiS'.i, an-1 :; tin.' iKitn jileinpnt of 7, (he ijuhe root is 73. 

3. Find the cube roots of I lie fijliiiwirif; porto.e: powors by a glance : 
5i,ri?2 ; fc*Kl,7Sr; ; 1H5,K'3 ; 474,55:1 ; 5B32 ; 15,<i25; f)!t,319. Trove 
by involution by inspection. 

■T"?/- Tim i>s1.]-.u.'tii..t; ■..■(' tin 1 - Hijo.ire root by this method require' mure 
ilttf'jliiiui ; lull for tlliit lery reason is more useful :IS so menial Psi'voibio. 
The routs of perfect squares which do not exceed 10J1IM) mnv be ascer- 
tained llus, Uv an examination of the squares of the digits, it will be 
perceived that every pcrffcet square ending in 5 ha.i o for the unit's figure 
of its root ; and that the squares of 1, 2, ii, 4, ami of their compli-nn-us 
9, 8, 7, 6, have for unit's figure 1, 4, !!, fi, respectively. Thus, hnvim; 
determined the ten's figure of the root by a glance at the second periid, 
we know that if the unit's figure of the square be 



Exercises for the Slate and Black-board. 

1. "What ia the square root of 5181 ? Jlns. The greatest square in the 
second period being that of 7, and the remainder sum'l compared *kli 
7, the unit must be 2 rather than 8. The whole rout, of course, i- 7'.'. 

2. What is the square root of 12%? Ans. The greatest squuo in 111 
is that of 3, and the remainder being great in proportion to 3, must be 
6 riLihor than 1. The whole root, t lien, is 36. 

8. What is the sqoare root t ,f 2025 ? A us. The greatest, square in 20 
is 1, and as the unit's figure in Mm square is 5, that of Hie root must be 
5 also. The whole root, then, is 45. 

4. Find the squire roots of 1021 ; BISf) ; 781 ; 422.5 ; 2116 ; 3219 ; 
6561 ; 2401. Prove by involution by inspection. 
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844 WRITTEN ARITHMETIC. 

ished by one or irorc subtractions. Siieb is the whole sum and substance 
of arithmetic. 

Both of these eun be performed by numeration. All other processes 
are mere stffbre-.- L:liLc-ii.^ uf this !■ ■ !i ;i-.l ■ 1. 1. i ■. .■ : ) of : l l- L 1 1 1 l l n r i t- l:y the emission 
of steps beeoon; supio-lluous by ivjj-L-ated practice. 

II. In adding or aubu-aetuin; io!r:;i r~, the n umbers must be of one de- 
i,a,ni nation, .four lirMi.vn:--! added r ■ ■ taree hundred, can only make/our 
lho^..,.:nd Mci-i" hundred. The 4 and the K do not [L:: L k« 7 of any denomi- 
nation. For a similar reason, ,'J hundred cannot Iji; taken from 7 ilimi. 
Kind, so as to leave just l of uny denomination whatever. The latter 
operation can only Ijc poi-formel by changing Hie deno/nina.tion of one 
of llio thousands into bmnlrens, aril then siii.itrac.ti.u;; the 1! dju rii.i r.ni front 
the HI huodreil, leaving six t Lions unl and seven hundred. 

1'ieei-ely the same rmn-i r-kf apply to i'r:ieti..niil quantities. In order 
thai fraiaiuns may he milled into one number, their denomination must 
bo tin; same. Three fourths and fair /(///is or three perk* ami fool' 
li'isliels, can he uoiled or subtracted, only niter seine change of denomi- 
nation which venders Ihein similar. 

No such restriction, however, is necessary iii in'.il I indication or dli ishm. 
'l'iie produot of 1 tbm.i.sand or I liuin'uvd by 1 or by '1 ly can he found 
Jmj: as readily as if the denominations «e"e the ?i::!i? ; ami the quotient 
of 1 million by ii is as easily lound at the qmdient of ■] by the same num- 
ber. The reason is obvious. A produel is net one factor increased uy 
another. Il is ti:c amount of the one taken as many times aa lliere are 
units in the other ; ami a quotient merely points out hme many times 
one number is contained in another. And this ia not less so with fac- 
tions than with integers. For \ oa.n be taken J- times, and we can End 
how many limes ^ or ^ can be found in i, or | ; and the same remarks 
apply equally to busbols, yards, Sic., as lo oils or 7ths. 

Hot, nil or all, I lie diiicrruce is only in appeai-ama-. Multipiioatiou ia, 
in llict, simply a:i iiddiiion of identical -mtui/im:. while division is the 
suhtraetieu of numbers equally identical. It id only the manner in 
which ihe opei'aliiins are peiibi mod v,l-,i.;.h g.\ es them I bo appearance of 
i/ijf'.-i-ent ■!eiiomi:iiit!iins. lb'iu^le.^ the numbers ro the same denomma- 
limi is ime of the sfe/i.v that, become superjhion.s, by the use of nuiltiplica- 
i.ioii ii;:,l division in place of addition and subtraction. Seep. 91. 

III. The object of all arithmetical operations is to produce a balance, 
or, in technical language, to form an equation. Thus, both in integers 
and fractional quantities, 

In addition, we seek to find a number=!he sum of the given numbers. 
Thus, given numbers 24+37-|-41=102 sum. 

In -a ■!;■;! ■::'!■■!■.. a t. umber I hat with ;he si 1 1 ;t r. ih e::il will=the minuend. 
1 lots, subtrahend v..,.;,.--llM remaindo[=:i»; i .i minuend. 
[-, multiplication, a iiumbev=the product of the two given factors. 
Tims, product SfV(=8«X24 factors. 

In division, a number whose product with the divisor=the dividend. 
Thus, dividend ■J.-i'.'/I divisor" ll'X 1-S quotient. 

In all the eltnnges of fractional quantities ive seek to place a fraelioti, 
without altering its value, in a more convenient or simple and intelligible 
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In proportion, the sole object is to clctnge the complete ratio info the 
same denomination T-vitSi that of the hapmdect ratio, so'that the term want- 
ing in tin; hitter may appear. In other words, to find a fraction of the 
denomination of the imperfect ratio- . to -lie complete ratio. 

IV. When, figures are written horizontally, or fide by side, whether 
they hi! iulegL-rs ■ ■ r- decimal frac! inn-', every figure is tmjfbiil greater than 
the ■iiilf ligrce immediately 0:1 lis rigiu. ami (eJiliad iess than the s;umi 
tignrr. ii .dmlely on its left. See p. 114. 

V. Every figure becomes tenfold greater hy being romoi ed one rank or 
place towards the left, tenfold less hy being removed one rank or place 
towards the right, p. 115. 

VI. Ten units of any one place make ene unit of the next place to 
lie left ; and one unit of any one pliieo makes ten units ofanv one jilaee 
tu the right, p. Ii7. 

VII. When there is a separatrin, the unit's place is immediately on its 
left ; when there is meio, the right hand ligure occupies the unit's pls.oo, 
p. 119. When a separatrix is used, any number of fi cures or ciphers ean 
lie plaeeii tn the right of a nuniber, withmit changing die value of anv 
of the figures in that number, p. 118,1.27, 

VIIL'The cipher is superfluous unless it occupies tho place of units, 
or intervenes between a significant figure and the plaee of units, p. \±l, 

IX. If equal numbers be adried to unequal numbers, their difference 
remains unchanged, p. 139. 

X. 1. If the difference between two numbers be added to the smaller, 
it hecomos equal to the greater ; 2. If taken from the greater, it becomes 
equal to the smaller, p. 140. 

XI. The first significant figure on the right of an arithmetical comple- 
ment is always greater by 1 than if it stood one or more ranks to the 
left, p. 143, 1. 6. 

XII. The difference between two numbers may be obtained by adding 
the complement of the smaller to the larger, and diminishing this sum 
by 1 of the next higher rank of figures than is gontainad in the smaller, 
p. 144. 

XXII. In multiplication, the number of decimal fractional places in the 
prcdite! is it )n ays eqiiai in the number in both factors, and, consequently, 
as the dividend is lie' pvodoe! ...J" the diiisor ami qucticut, there will al- 
ways be as many fractional piaeea in (la; diiiilend US in the divisor ami 
Suotient ; and, conversely, as many in The ili visor ami r.iioticrit as in the 
ivi'li-mt. In the same manner the ri'iniber of ciphers at the rigiit of a 
product i-. nlii-iiys (■■|'.;al lo ;he number isi trie right of both factors., p. lo I. 

XIV. An integer nni have any nuviber of decimal places annexed to 
it, by affixing a scparafi* to show the place of units, ami then nmiing 
as many ciphers us taay he required. Tims, if -It- is to he divided br •■!, 
1:> changing the dividend te lb'!), die oum.ienl is the ulo.de nuul.a.r 'iil'i, 
p. 118, 1. 27. 

XV. 1. The soi'ARt: of any number of tens and uniis=tho squares of 
the tens and of the units taken scnaratelv, plus twice the product of the 
tens and units. 2. The cuiir, of any number of tens and units=rli8 
cubes of the lens and of the unils take], sopnr'iti ly, phis rhree times the 

Suare of the tens multiplier! in the units, and three times the square 
the units multiplied by the tens, p. 16b'. 



, y Google 



, y Google 



